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? It is with considerable diffidence that I speak to you on the 
. subject of the mathematical curriculum in the secondary schools. 
[ am neither a teacher of secondary mathematics, nor an expert 
in the pedagogy of mathematics. However I have a perma- 
nent interest in the subject and its progress, and in the whole 
people to whom I believe the advancement of mathematics and 
mathematical instruction is fundamentally important. It is 





; from this point of view that I speak. I cannot hope to give you 
an expert opinion on the curriculum, for I am not that kind of 


~~ 


an expert. I can only register here my reaction on the subject 
} in hand. It may well be doubted if my opinions are worth 
while. In fact I would not give them if I thought they would 
be accepted as given. I shall be thoroughly satisfied if I can 
emphasize a few well-known points of view, and perhaps stimu- 
late a reasonable amount of criticism and thought. 

The American secondary school has come to be a powerful 
factor in public education. It is indeed the people’s college and 
the question whether it is doing what it should for them is a per- 
tinent one. What then is the true end of the secondary school 
| of to-day? I speak primarily of the public high school, and of 
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those private schools who think of themselves as filling the same 
place in the educational system of the country as the public 
high school. No one can deny the right of a given private 
school to serve a special class of students. Such schools can 
hardly come within the scope of a general discussion of this 
kind. In particular I think we must agree with the oft-reiter- 
ated statement, that the purpose of the school of which we are 
speaking is not to prepare the student for college. I, for one, 
am quite ready and even anxious to agree to this, though I do 
not think it need be forgotten that some of these students will 
go to college. Also whenever I am called upon to make this 
agreement, and it is quite often these days, I want to follow it 
closely by calling attention to the fact that it is likewise not the 
mission of the public high school to prepare its students for the 
trades. It is the mission of the public high school to educate 
its students in the best sense of the word. I understand that 
to educate a student means to give him a knowledge of the cul- 
ture of the world past and present, to school him into habits 
of accurate work, precise and clear thinking, in other words, to 
furnish him with the intellectual means for living his life as 
fully and appreciatively as possible. Incidentally this means 
that on leaving school he should have the power of further self- 
education. I do not think that during these years any direct 
account need be taken of the student’s future need to earn 
money. ‘This does not mean that I have any objection to voca- 
tional schools as such. On the contrary, I think that, in many 
cases, they are meeting a distinct need. If a boy of fourteen 
must learn a trade, or learn nothing, then it is much better for 
him to learn a trade. However it seems to me that we must 
think of this condition of affairs as unsatisfactory in a country 
like ours. We do not want to feel that we have any community 
or any class of people, whose children must be denied the privi- 
lege of a good high school education. In other words our edu- 
cational ideals should be such, that if realized, the vocational 
school would no longer exist, or else its curriculum, like that of 
the college, would be based on a good secondary school edu- 
cation. 

On the other hand I would not exclude any subject from the 
curriculum because it is practical. If it should be immediately 
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useful to the student, so much the better, if it is only properly 
educative. In attempting to secure any particular result by a 
given mass of material, I think it is always in order to inquire 
if the same result could be obtained by the use of material which 
at the same time would be of more practical value. If domestic 
science as a subject has all the educational values of Latin, then 
domestic science should be substituted for Latin in all courses 
for girls. 

What then should be the content of the curriculum of the sec- 
ondary school? In considering this matter seriously, I find my- 
self in agreement with such men as Sachs, who in his book “ The 
American Secondary School” gives English, a foreign language, 
history, mathematics, and science as five subjects which he calls 
the constants of the secondary school course. The course may 
contain besides, courses in domestic science, manual training, 
stenography, etc. This is, I think, a proper view of the needs of 
the curriculum. There are many who seriously question the 
foreign language, and many who maintain that mathematics 
should not be required, or at least that the requirements should 
be very much modified. There are others who believe in mathe- 
matics, but wish to change the content of the course, and the 
methods of instruction, to such an extent that you and I would 
scarcely recognize the proposed courses as mathematical. The 
criticisms of mathematics as part of the curriculum, come from 
sO many sources and are so insistent that it behooves us to take 
account of them, and it may well be that in so taking account 
we will be lead to better things for mathematics. It is good for 
any one to take account of himself occasionally and to justify 
himself and his activities. Such an extensive and careful con- 
sideration of these matters as has been undertaken recently by a 
committee of this association can not fail to be of permanent 
value. 

The report of this committee when it appears will doubtless 
contain a very complete bibliography. I want to refer here to 
an article in the MATHEMATICS TEACHER of June, 1913, entitled 
“What Mathematical Subjects should be introduced into the 
curriculum of the Secondary Schools?” by William Betz of 
Rochester, New York. Mr. Betz gives many references to 
literature that are valuable to one desiring to know current 
tendencies. 
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Now in considering the matter of mathematics as a part of 
the secondary school course, what principles should guide us? 
In the first place it seems to me that we should be very con- 
servative. The educational values of a given subject, and of 
given material in that subject are so hard to determine, that 
that which in the light of experience has proved to be reason- 
ably good, should not be lightly thrown away. It should be 
discarded only for new material whose value has been defi- 
nitely determined and found to be superior. On the other hand 
ultra-conservatism is likewise undesirable. We should remem- 
ber that there have been changes in the method and the material 
of mathematical instruction in this country and elsewhere, and 
that these changes have not been accompanied by serious calam- 
ity. We do not spend much time extracting cube roots, neither 
do we insist that geometry be presented according to the letter 
of Euclid. We all agree, I think, that the change is good. 

This is surely no time to fail to take account of the mass of 
criticism against mathematics and its teaching. There is now 
available for the curriculum such a large amount of material, 
in such a great variety of subjects, that that which remains 
must amply justify itself. Mathematics may be good to train the 
student in persistency and accuracy, but if that is all it does it 
may well have to resign its place in favor of another that can 
do this and more. That material will remain which can supply 
the most appropriate and unique combination of values. Doubt- 
less we agree that this is the material which ought to remain. 

We must seriously ask ourselves then whether the material 
we present and our methods of presentation are suited to the 
best evaluation of the subject. There are doubtless many dif- 
ferent matters of expedience that must enter into this consid- 
eration. Students have many different needs, but we want to 
meet these needs by as few different courses as possible. And 
these courses must fit into each other in such a way that a 
student can change his mind as to his ultimate destination with 


a minimum loss. 
Let us first ask ourselves then what are the values that we 


expect from the courses in mathematics. Not long ago the 
answer would have been: training of the logical powers. In 
the light of modern psychology we cannot lay too much em- 
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phasis on this, though lately even the psychologists seem to be 
admitting that the subject has a certain value of this sort. How- 
ever at present we attach other values to mathematics. As I 
see it, mathematics has in the first place an historical value. It 
gives the methods and facts of a subject which has been at the 
foundation of progress in the physical sciences, and which to-day 
is more useful than ever. It certainly does give a training in 
careful accurate persistent work, the effect being upon the gen- 
eral character of the student, perhaps, rather than upon his 
logical faculties. The subject has a certain esthetic value. It 
possesses certain elements of beauty that are unique. It gives 
to the student an opportunity to use his creative faculties in a 
way that scarcely any other subject does. Mathematics also 
has a tremendously practical value in that it is indispensable to 
the comprehension of much of the scientific learning of the day, 
and in that it is at the basis of all forms of engineering science. 
Thus we think of at least five values that attach to the subject, 
(a) the historical value, (>) the character-building value, (c) 
the zsthetic value, (d) an aid to understanding science, (¢) the 
utilitarian value. Now how far do our present curriculum and 
methods of teaching, realize these values? I think we must 
see that so far as the teaching is concerned it does not do what 
it should. This is not possible with the present training that 
our teachers have. How can a teacher realize the historical 
value unless he himself is thoroughly acquainted with the his- 
tory of mathematics and the allied sciences? How can he 
realize the wsthetic value unless he has pursued the study of 
mathematics long and successfully, and is indeed constantly 
interested in furthering his knowledge of the subject? He 
must himself be finding things that are new to him and be study- 
ing the approaches to problems for him unsolved, if he is to 
appreciate the interest and value of this sort of thing to 
the student. How can the teacher point with convincing confi- 
dence to the vast fields of application of the subject unless he 
has intimate acquaintance with the various fields of higher 
mathematics and a fair knowledge of at least physics and as- 
tronomy? It may well be that, to realize the logical training 
from geometry, all the equipment that is necessary on the part 
of the teacher is a keen mind and a familiarity with the subject 
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itself. Such a teacher may even do much more, but if his 
knowledge stops here his teaching must fall far short of com- 
pleteness. You will understand that I am criticising no one in 
particular. Teachers of mathematics, so far as I know them, 
are very conscientious and progressive, and are doing a very 
great deal with the material at their disposal. I am merely em- 
phasizing what I consider to be a fundamental weakness in our 
present system. However it will be noted here that I am indi- 
cating a training as complete as that of most college and uni- 
versity teachers, and I think we shall have made great progress 
when we see that such a training is none too good for the teacher 
in the secondary school. We should look forward to the time 
when every teacher of mathematics has a good graduate train- 
ing in mathematics. The college and university teacher would 
add to this a training in mathematical research, and the sec- 
ondary teacher a training in the history and pedagogy of mathe- 
matics. However in the immediate sequel much could be done 
if only the mathematics in the secondary schools were taught 
by those who in college had at least a reasonable interest in the 
subject and who studied it there to some extent. Too often, 
especially in the smaller schools, the mathematics is taught by 
someone with no training or no fundamental liking for the sub- 
ject, someone perhaps who is trained in English and historv 
but who is given the mathematics because that is a subject any 

one can teach. That teacher deserves only sympathy. I feel 
sure that much of the present criticism of mathematics in the 
schools comes, not from the subject-matter of the courses, but 
from the methods of teaching. Here then I think should be our 
first answer to criticisms at present directed against the curric- 
ulum, especially those criticisms that come from educators and 
school officials. We should say to them: “Do what you can to 
see that the conditions for the teaching of mathematics are as 


favorable as possible, and see to it that at least only those teach 
mathematics who want to do so. We will see to it that those 
who want to teach mathematics do so with a steadily improving 
equipment and with a greater efficiency. We can do this much 
better, if you will see to it that we do not teach more hours per 
week than is consistent with the best results. We are not sure 
that the subject matter of our courses is chosen to the best ad- 
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vantage but we do not think it should be changed except after 
careful study and experiment. This study and experiment we 
ourselves have in hand, and we shall be among the first to rec- 
ommend change, when it is clear what change is desirable.” 
We might add to this that in any case we can easily see to it 
that the student who passes our courses works with some steadi- 
ness and persistence, and that this might not be true in courses 
which some propose instead of mathematics. But this might be 
both irrelevant and impertinent. 

As to the improvement of the equipment of the present teach- 
er, that is something that every one of us can help to accom- 
plish by improving himself. Some can make use of leave of 
absence, or of summer vacations to attend institutions of learning. 
Those who cannot do this can at least make use of the increas- 
ing volume of good literature available, to increase both tech- 
nical and professional equipment. 

3ut how shall we proceed in the matter of the improvement 
of the curriculum? We must depend upon the schools of edu- 
cation in the larger universities where educational experts, with 
the cooperation of skilled teachers, can experiment under proper 
conditions with new methods and new material which seem to be 
more desirable than those in current use. Perhaps, also, such 
experimentation may be carried out in the larger schools where 
there are many teachers and where proper classes for experi- 
ment may be formed. 

Under present conditions then, with our ideals of secondary 
education, where is the curriculum at fault? What changes 
should we be thinking about? How shall we go about finding 
suggestions as to possible desirable changes? In the first place 
we can take account of the experience of other people in other 
countries. While it is proper and expedient to make use of the 
experience of other countries, we should in no case try to graft 
their system on our schools. Our conditions are peculiar to us, 
and our curriculum must be the one best calculated to meet our 
conditions. Many suggestions as to the improvement of the 
curriculum come to us from our combined experience in the 
teaching of the present curriculum. It is my final purpose 
to-day to mention some changes in the curriculum suggested to 
me by my thought as to the various purposes of the secondary 
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school, and by my experience with students, and corroborated to 
some extent by the procedure in other countries. 

In the first place, how about the relative proportion of the 
required and elective parts of the curriculum. I think the 
present proportion is certainly not far from right. It has been 
suggested that some sort of synoptic short course be given and 
that other mathematical courses be elective. I have no faith in 
this. Such a course would seem to me to be almost certainly 
valueless from every point of view. I do not see how it could 
be much more than a vague generality, which would even fail 
in requiring from the student a reasonable amount of whole- 
some effort. It is very hard to appreciate the facts and methods 
of mathematics without a certain mastery of technique. 
Teachers in college know how hard it is to give such courses 
even to students of considerable mathematical ability, and mas- 
tery of technique. No, I think that if the values of the subject 
are to be realized the required part of the course should consist 
of something more than half the whole. Then the question 
arises, is the material of the required course the best material. 
Here I am in serious doubt. With regard to algebra for ex- 
ample, I believe that the subject might be made somewhat less 
technical. I think the more difficult parts of it might be omitted, 
and emphasis placed more on the easy parts and their signifi- 
cance. Let us take for example the matter of factoring. Now 
it is quite desirable that the student should understand the gen- 
eral matter of factoring, and that he should be able to factor 
simple expressions. However I can not see that it is funda- 
mental that he do more than this. If he meets a quadratic that 
he can not factor for example, it is not serious. Anyhow he 
will soon have at his disposal more powerful and direct methods 
which will produce the factors. Some little saving of time might 
be effected in this way, and at the same time the student would 
be relieved from an irksome task without apparent purpose. 
Then in geometry the work might be less formal. The intro- 
duction should make use of all the geometrical, mechanical, 
physical intuition that is available in the mind of the student. 
The introduction to the subject should be of an informal char- 
acter. By means of drawing the student should be brought to 
comprehend the simpler figures and constructions in geometry, 
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and by degrees be made to see the necessity of argument to 
establish geometrical truth. Steps have been taken in this di- 
rection, and I know of a text-book soon to appear that in a very 
definite and admirable manner, makes the approach to the sub- 
ject in this way. We may say that this is not geometry, but I 
think it is. After all a proof is a relative matter. The formal 
proofs of Euclid are not so perfect that we need feel that we 
must never depart from them. If by a more informal procedure 
we can allay the student’s suspicion that geometry is really a 
very dry and uninteresting subject, suitable only as a task- 
master for young boys and girls, and bring him to see that it is 
really a very simple, common, every-day subject, concernmg 
things that are very real to him, I think there will be no reason 
to fear that his later appreciation of the rigors of the subject 
will be below par. We are not living up to our privileges if 
we fail to make use of anything that the student already has 
in his equipment. I do not think, however, that we should go 
to the extent of making geometry all or even nearly all of this 
character. There should be a formal phase of the subject based 
on the conceptions that have been clarified by the preliminary 
work and on a set of unproved propositions which includes all 
those which to the student’s mind need no proof. I know of 
nothing more confusing to youth or adult than to try to prove 
that for which there is no evident need of proof. I know that 
some of us have fixed in our minds a certain kind of text-book 
that defines in a supposedly definite fashion the entities of 
geometry and gives a certain very small number of axioms the 
truth of which every one admits and then starts off by proving 
some propositions equally evident. I believe, however, that 
just as this text is an improvement over Euclid, other texts and 
methods may furnish further improvement. It seems to me 
also that the formal part of the geometry should be as simple 
and easy as possible. Only the simplest propositions should be 
given, and the originals should be very numerous but very easy. 
The methods and virtues of precise formal reasoning may be 
exhibited as well by easy propositions as by difficult ones. The 
student may be better trained by doing a large number of easy 
originals than by failing to do a few hard ones. There should, 
in any case, be many examples of the disastrous results of false 
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procedure. For example in both algebra and geometry, the 
student should see by many examples that it is not safe to as- 
sume the truth of a given proposition, because it happens that 
using it as an hypothesis and reasoning from it in a perfectly 
correct fashion, he can derive a known conclusion. 

In asking that fewer hard problems be given in algebra and 
geometry, I would have no notion of making the courses easier. 
What is lost in difficulty should be made up in thoroughness. 
If it worked out this way, the result would surely be a gain. 

There are two serious changes which it seems to me might 
well be made in the required part of the curriculum. In the 
first place I think that the concept that we usually designate by 
the word “function” should be brought into the elementary 
algebra at the very beginning, and that every legitimate use of 
it should be made from then on. The graphical methods al- 
ready in use in algebra would help to make this possible. This 
concept is one so useful everywhere in almost every aspect of 
human activity that I believe it would add a great deal to the 
value of the subject to the student. It is the very kind of thing 
that he will want to think about a great deal all his life. If he 
thinks about it clearly and accurately during his study of mathe- 
matics, it can not fail to be of use to him. That is, here is a 
place where the faculties of the student may be trained in the 
very form of activity that is to engage them in the sequel, in- 
dependent of what he may do for a livelihood. Then also the 
function concept furnishes a unifying principle on which to 
build much of the elementary and advanced mathematics and 
helps to lend both concreteness and coherence to the subject. 
I do not mean that a fetish is to be made of the function con- 
cept, and that there should be an effort made to connect every- 
thing with it, whether it will or no. Such a fad tends to bring 
a notion into disrepute and properly so. Some years ago when 
graphical methods were being introduced into the secondary 
courses and into the text books, there was a desire on the part 
of some to make graphical methods account for everything. 
Now we are using graphical methods increasingly, and no doubt 
we all agree that they are good. But other methods are good 
and we shall retain them. We will be graphical when to be 
graphical suits us best, but we shall feel free to use other 
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methods when they seem to be best adapted to the matter in 
hand. 

Then I think it would be very desirable to add to the required 
part of the curriculum the elements of trigonometry, not as a 
distinct subject, but as a part of algebra and geometry. I do 
not mean the whole subject of trigonometry as found in our 
text-books, but its simplest portions. For example in algebra, 
with the rectangular coordinate system at our disposal it is very 
easy and natural to define the trigonometric functions of the 
general angle and derive the simple relations amongst them. 
Simple trigonometric identities can be derived. In geometry 
use can be made of the functions of an angle, the law of sines 
and the law of cosines may be developed, and a part of the 
course in geometry may consist of the solution of triangles, 
right and oblique, by use of the natural functions. The student 
can be supplied with simple instruments and led to measure and 
compute heights and distances. I understand that all this needs 
to be very simple, but it can be simple and at the same time very 
interesting and instructive. From the standpoint of the various 
values to be expected from the required course in mathematics, 
it seems to me that it is a distinct mistake not to make use of 
this material, so easily available. The historical setting of the 
subject is very interesting, and very easily appreciated. As an 
aid to progress in other science and from a purely utilitarian 
viewpoint, the subject is very valuable. The concreteness of 
much of the subject matter and its power in solving certain 
types of interesting problems, can not fail to make a strong 
appeal to every student. It seems to me that from every point 
of view it would be desirable if possible to include this material 
in the required course. You will understand that I am not 
here especially considering my convenience as a teacher of 
college mathematics. If I did that, I might recommend that 
every moment possible be spent in drilling the student in the 
use of exponents, positive, negative, integral, and fractional; 
that the student be properly coached in the simplification of all 
kinds of complex and inhuman fractions, and that he be able to 
solve automatically any equation that may be reduced to the 
quadratic form. However, even if I were thinking of the mat- 
ter most selfishly, I do not believe 1 would recommend such a 
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procedure. The boy or girl is likely to be most teachable who 
has from the beginning the best appreciation of the significance 
of the subject matter which he studies and his training in tech- 
nique may fairly be distributed among the various stages of 
his student career. 

Then how about the elective part of the course? Is the 
material for that well selected? It seems to me that here is our 
greatest weakness. The elective work is made up of three rela- 
tively distinct subjects each of them pursued for a half year, 
and one of them is itself rather an incoherent conglomeration. 
The material of this portion of the course should be chosen so 
as to best realize all the values of the subject, but with special 
attention to the role of mathematics as an aid to science and to 
its utilitarian value. It happens that, in my opinion, the ma- 
terial which would best realize these values would also best 
realize all the values which we have attached to the subject. 
With the graphical methods at our disposal, and with the func- 
tion concept well developed in the required work, what could 
be more natural than to develop around these a unified course 
that might well include logarithms, some further study of trig- 
onometry, selected portions of our present college algebra, and 
the very elements of analytic geometry and calculus. By the 
terms analytic geometry and calculus I do not signify the tra- 
ditional college courses in these subjects. By analytic geometry 
I mean merely the simple and fundamental portions of that 
subject, such as would follow very readily and easily from the 
knowledge of the rectangular coordinate system which the stu- 
dent has already in his possession. By calculus I mean merely 
the notion of the slope of the tangent to a curve, the rate of 
change of one variable relative to another, the area under a 
curve, the evaluation of the limit of the sum by means of a 
definite integral. These ideas can all be illustrated by func- 
tions of a simple character. The functions chosen for illus- 
tration and for problems could be as simple as experience might 
indicate to be proper. Much of the technique of the subject, as 
now usually taught, could be avoided and yet a relatively clear 
notion of the character of the subject and the field of its appli- 
cation could be obtained. Plenty of simple problems are avail- 
able for practise and they would be of great value if each one 
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of them were carefully and thoroughly studied with due em- 
phasis on the geometrical and mechanical significance of each. 

As I have already indicated, it seems to me that a course of 
this kind would be a considerable advantage over the present 
elective course. It is a more unified course and success in it 
would mean more continuous application and appreciation. It 
gets the student to a place where he can see to a much better 
advantage the dignity and far reaching power of mathematics. 
He can much better appreciate the genuine usefulness of the 
subject. If further schooling be denied him he is better able 
to study for himself. If his interests and work demand it, he 
can acquire by himself a considerable knowledge of mathe- 
matics or of physics, or of the elements of engineering. This 
is especially true when it is considered that students taking elec- 
tive mathematics would likely take physics, and such other 
courses in science as were available. From the standpoint of 
the historical value of the subject of mathematics it is a shame 
to omit from a course which will be many a capable and in- 
terested boy’s last chance at the subject, a topic which has had 
so important an influence on almost every aspect of world ac- 
tivity as the differential and integral calculus, even though it 
be admitted that only the most elementary and simple aspects of 
the subject can be included. 

In view of the agitation in favor of omitting the incom- 
mensurable case in geometry one might hesitate to introduce 
the notion of the slope of a curve. Both make use of the no- 
tion of limit. However I think the slope of a curve is much 
the easier notion. It can. be approached in a definite and con- 
crete manner and the student will readily appreciate the char- 
acter of the problem involved. I think that in the incom- 
mensurable case many students fail to see the character of the 
problem, or that there is any problem. 

It will be noted that I have said nothing about solid geometry. 
I would not like to see solid geometry omitted. I would almost 
be willing to see it omitted if my other desires could be realized. 
However I see no reason why, since it is an elective anyhow, 
it could not be given as an extra subject for, say, two periods 
a week for a year. It seems to me to be not unwise even in 
the secondary school to permit students to specialize to a lim- 
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ited extent in the direction of their major interests. I would 
distribute the subject through a year because I feel its prin- 
cipal unique value, aside from a few formulas in mensura- 
tion, lies in the cultivation of the space intuitions. That would 
be best accomplished by a slower development through a longer 
period. 

It will also be offered in criticism of my suggestions, that the 
material I have indicated will certainly require a longer time 
than now available for mathematics. This may be true. I am 
not sure of it. I know of no way to be sure except to work out 
the material in detail and give it several actual trials. I think 
there might be some point to such a criticism. However there 
are very many forces at work to extend the period of secondary 
instruction and it is rather clear to many people that in one 
way or another this period will be lengthened to five or six 
years. I believe we should lend our support to this as being 
desirable from every point of view. In my opinion this change 
is as likely and as imminent as is any serious change in our 
mathematical curriculum. Therefore the two things may be 
considered together. The longer period of secondary instruc- 
tion would simplify many difficulties of the curriculum. 

In conclusion, then, may I offer a brief résumé of what I 
have said. 

1. Any serious change in the curriculum should be made only 
after most careful consideration based on skilled experimen- 
tation. In a matter of this kind leaders in education ought to 
be truly conservative. 

2. Much of the criticism against the curriculum will disap- 
pear in the face of an increasingly careful and thorough prep- 
aration of teachers. 

3. In spite of our conservatism we should be awake to every 
possibility of improvement, realizing that only thus will there 
ever be even a suggestion for improvement. Our conservatism 
should operate only to prevent the final adoption of any reform 
measure without due consideration and experimental evaluation. 

4. A short synoptic course at beginning of high school is not 
feasible. 

5. The curriculum at present is very good. Of possible 
changes that we may look forward to, I think that those most 
deserving of consideration are: 
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(a) The omission of some of the more difficult technique 
from algebra. 

(b) The informal, intuitional approach to plane geometry 
with perhaps some abbreviation of that subject by omitting un- 
necessary propositions and difficult originals. 

(c) The introduction of the function concept near the be- 
ginning of the required course and its use in the sequel both for 
its own sake and as a basis of unification. 

(d) The introduction of the elements of trigonometry into 
the required course. 

(e) The unification of the main part of the elective course 
around the function concept and the notion of the coordinate 
system including the elements of analytic geometry and calculus. 

Some of these changes may of course be incorporated into 
the present curriculum without serious alterations. Some of 
them are already being incorporated. Others would require 
great change in point of view and method and might require 
a longer period of instruction than is now allotted to mathe- 
matics. While after considerable reflection I believe all the 
changes suggested would be desirable, I also believe that no one 
of them or any other should be adopted until by actual experi- 
ment, by skilled and open-minded teachers, it has been proved 
to be really desirable. 


DARTMOUTH COLLEGE. 





MATHEMATICAL PREPARATION DESIRED FOR 
HIGH SCHOOL PHYSICS.* 


By Mr. Cuirrorp S. Griswo.p. 


Physics teachers are not particularly united either in their 
method of teaching, in the selection of topics, in emphasis on 
the various parts of the topics, or even the object to be attained 
by their teaching, but there is one point on which they all agree: 
that the relation between mathematics and physics is very un- 
satisfactory. 

Pupils who have done well in their mathematics seem to be all 
at sea when they reach physics. Principles learned and applied 
with facility in the problems and equations of mathematical text- 
books are beyond their power to apply in this new field. _Compu- 
tation is labored and beset with errors,—many simple opera- 
tions requiring repeated explanation notwithstanding the train- 
ing in arithmetic. 

In geometry, lines, surfaces, angles, etc., are studied con- 
stantly, and their relations thoroughly investigated, but not a 
pupil enters the physics laboratory with any idea of accurate 
measurement of these familiar things, nor has he first-hand 
knowledge that these actually demonstrated facts are true in 
practice. 

The physics teacher, given what seems to him a very meagre 
allowance of time in the school course to teach the physics that 
he is required and wants to teach, feels that it is quite impos- 
sible for him to take the time to teach the pupil the mathematics 
he doesn’t know, and to adapt the mathematics he does know, 
in short, to make him over mathematically. 

He has before him two alternatives, either to get along with- 
out mathematics and pay more attention to lecture table dem- 
onstration, dispensing with the problem book, or to change the 
mathematics teaching so that it shall coordinate more helpfully 


* Delivered before the Association of Mathematical Teachers in New 
England at Manchester, N. H., February 27, 1915. 
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with the physics. If he chooses the former he finds that after 
a time his progress is arrested and results can only be obtained 
by the aid of mathematics, for no real progress in science is 
possible without mathematics. Then comes the time that the 
teacher of physics comes up against the fact that the mathe- 
matics as received by the pupils in their early training is not 
suited for his use and he has now to consider the difficult mat- 
ter of adapting or changing the early training so as to cor- 
relate more naturally with his subject. Now it is a truism in 
education that the concrete must come before the abstract and 
it is too often a matter of sad experience that many of our 
troubles come from requiring pupils to deal in abstractions be- 
fore they are ready for them. 

It is coming to be realized more and more that the old-fash- 
ioned home work, chores, farm work, hand work of all descrip- 
tions furnished a ground work of concrete experience, of which 
the value, importance and necessity have only lately been prop- 
perly understood, as they provided a foundation of self educa- 
tion on which the structure of theory and abstract reasoning 
could be built surely and swiftly. 

Mr. Edison is a brilliant example of the aid of concrete ex- 
perience to mathematical or quantitative comprehension. With 
little knowledge of the theory of mathematics, beyond some 
arithmetic and almost no algebra, he yet can make quick com- 
plicated mathematical deductions by a sort of instinctive in- 
ference from his vast store of accumulated facts and experiences. 

Few have this ability to the degree that Mr. Edison has, but 
every one knows that the more one’s knowledge of practical re- 
lations of quantity, dimension, etc., is, the less likely one is to 
go astray in abstract theory, as he has always at hand the cor- 
rective presence of observed fact and experience to act as a 
check against possible error and misunderstanding. 

It seems clear then that one of the great difficulties the mathe- 
matics teacher—that all teachers—meet with, is the lack of con- 
crete experience on the part of the pupils. 

The physics teacher was right to emphasize his laboratory 
work, his lecture table experiments, to insist upon examining, 
taking apart, putting together of fixtures, machines and ap- 
paratus, but he should have done this not as a substitute but as 
a foundation for mathematics. 
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I was asked by your president to discuss the subject of prep- 
aration in mathematics desirable for high school physics. In 
general, it seems to me that the best preparation might be for- 
mulated on the following lines, namely, to have the subject of 
mathematics conceived and presented to young pupils, as a 
means of quantitative expression of the relations of various 
laws, phenomena, etc., of which the pupils have had immediate 
experience in some striking concrete fashion, either through the 
use of models, diagram, actual measurement or experiment ; 
rather than to conceive and present mathematics as an end in 
itself or to follow any such course as to permit of its being 
mistakenly so conceived. 

That is, rather than begin the study of a new mathematical 
subject or process, as an unrelated, detached subject, to create 
conditions through the apparatus, model, or experiment which 
the new mathematical process is necessary to explain. 

If mathematics could be so presented as a means to a defi- 
nite and where possible physical and concrete end—and I know 
that this is an extremely difficult matter and one calling for 
extensive in the present method, program, and apparatus of 
mathematics teaching—physics could ask no more of mathe- 
matics teaching. 

The pupil would come to physics not as to a strange subject 
offering violent contrasts and forced relations to his mathe- 
matics, but into a subject in which he feels his mathematics will 
permit him to penetrate more deeply. A subject of which he 
has already curiosity—and interest—stimulating glimpses, and 
which he already knows something about from the contribu- 
tions that physics has made to the problems, situations, experi- 
ments, etc., for which he has had to study his mathematics to 
be able to deal with, and best of all, he will have learned that 
his mathematics is a tool for use and not aa accomplishment for 
exhibition or passing examinations well. 

How the mathematics course shall be planned in detail to meet 
this requirement I am afraid I am not wise enough to say. In 
the beginning at least, this question would be answered variously 
according to the opportunities for collecting this material or the 
particular bent of the mathematical teacher’s mind. 

At Booker Washington’s school at Tuskegee, every new build- 
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ing put up furnishes an astonishing amount of original material 
for geometry. 

At Groton, I loaned the simpler physical appartus to the 
mathematics teacher as one item of material for quantitative 
expression. 

It would be well to introduce frequent exercises involving 
actual construction and accurate measurement,—which would 
lead naturally to drawings to scale 





and show reason for ac- 
curate computation. 

Make use of live, instructive, interesting problems. I find 
this in a recent algebra, “ Five years ago a father was six times 
as old as his son and five years hence the father will lack five 
years of being three times as old as his son will be at that time. 
What are their ages?” Contrast that with the following, “ As- 
suming the velocity of sound to be 1,100 ft. a second, find the 
distance of the point of discharge if 24 seconds elapse between 
seeing the lightning and hearing the thunder.” 

The first problem is not a good vehicle for the mathematics 
it illustrates, for it has been used to secure a bit of knowledge 
which in all probability the eager minded pupil would regard 
with considerable contempt. 

The second problem might very well stimulate the pupil to 
try the experiment for himself. In any case it would be an in- 
troduction to a line of phenomena which he would therefore 
be willing and able to learn more about later. 

Popular knowledge and reading abounds in references to 
candle power, amperes, velocities, temperature, horse power, 
machines, lenses, mirrors, etc., in which all pupils are interested 
and an understanding of which is most meagre without some 
mathematics—furthermore the work of engineers, electricians, 
surveyors, navigators, mechanics, contractors, etc., contain ma- 
terials for countless problems on subjects of familiar interest. 

The study of graphs is useful in many ways to the mathe- 
matics teacher, in giving the pupil a better understanding of 
linear, simultaneous and quadratic equations. I have known 
many cases of boys failing to grasp the principles of simul- 
taneous equations until they had seen the graphs intersect when 
it became perfectly clear to them. 

The number and kinds of solution possible are more clearly 
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shown and understood through the graph than by theoretical 
proofs, which are more bewildering than helpful to the average 
pupil. 

This knowledge of graphs is of great service to the pupil 
when he reaches physics, as experimental results in physics may 
often be expressed in the form of a graph. 

Says John Perry: “ The basis of all application of mathe- 
matics is the fact that any physical phenomenon which is direc- 
tional, such as a force, a velocity, a stress, the flow of a liquid, 
etc., may be expressed by a straight line, and many other rela- 
tions are expressed by curved lines, such as Boyle’s law, capil- 
larity, the pendulum, elasticity, the polarization of a voltaic cell, 
etc. Much of this data too can be used for plotting in the earlier 
mathematics. 

It is generally true that the teacher of physics is obliged to 
teach whatever geometry is needed for his subject. The pupil 
beginning physics very soon encounters the composition of 
velocities and forces in the text, and soon again in the labora- 
tory, but yet in spite of his earlier training in geometry, he has 
to be shown how to complete the parallelogram to find the re- 
sultant of the component forces. 

Reflected motion, stability, curvilinear motion, pendulum, 
lever, inclined plane, wave motion, images in mirrors and lenses, 
and index of refraction of light are topics requiring a work- 
able knowledge of constructional geometry, and these subjects 
again furnish data for the constructional problems of the earlier 
geometry, thus involving, in a purposeful way, work in lines, 
angles, perpendiculars, parallels, triangles, squares, and circles 
using cross-section paper, protractors, dividers, diagonal scale, 
and the metric rule. 

Groton, Mass. 
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SOME CLASS ROOM EXPERIENCES IN TEACHING 
GEOMETRY. 


By G. I. Hopkins. 


As a sort of prelude I beg leave to offer a few thoughts sug- 
gested by an address to this association at the previous meeting 
wherein the utilitarian, or practical phase of the study of 
geometry was not only emphasized, but stoutly advocated, to 
the exclusion of the demonstrative. 

This word “ practical,” it seems to me, has-been more ex- 
ploited and overworked than any other in the discussion of edu- 
cational matters in recent years. Its advocates seem to convey 
the idea that no part of the education of a child is “ practical” 
that cannot be put to immediate financial use. That if a pupil 
acquires a piece of information today at school, he should be 
able to market it to-morrow, and thus prove its utility. This 
word “utility”? has become a sort of slogan by those, mostly 
specialists, who would limit the activities of the school to those 
things which the individual may at once commercialize. 

Governor Hughes, at the Peary testimonial, said, “ When the 
time comes that knowledge will not be sought for its own sake, 
and without hope of gain, then, indeed, will the race enter upon 
its decadence.” But may not a course of study be useful even 
though it does not contribute to the weekly pay envelope? I 
think I agree with Mr. T. J. McCormack who has met this ques- 
tion, so far as mathematics is concerned, without dodging, and 
in a very frank manner. He says: “ Not one tenth of the 
graduates of our high schools ever enter professions in which 
their algebra and geometry are applied to concrete realities; 
not one day in 365 is a high school graduate called upon to apply, 
as it is called, an algebraic or geometrical proposition,—Why, 
then, do we teach these subjects, if this alone is the sense of the 
word ‘ practical’? To me the solution of this paradox consists in 
boldly confronting the dilemma, and saying that our conception 
of the practical utility of these subjects must be readjusted, and 
that we have frankly to face the truth that the ‘ practical’ ends we 
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seek are, in a sense, ideal practical ends; yet such as have, after 
all, an eminently utilitarian value all their own, in the intellec- 
tual sphere.” 

At the same time I do not wish to be understood as attempt- 
ing or desiring to belittle the importance of the practical appli- 
cations of the ascertained truths of geometry. But the number 
of such truths susceptible of this application is surprisingly 
small, and the pupil must either accept them on faith or dem- 
onstrate them for himself. If the former, then he is not study- 
ing geometry, but simply doing some computing. If the latter, 
then he must begin at the beginning and take some logical se- 
quence of theorems and prove them one by one until he reaches 
those he wishes to use. Anything less than this would result 
in a pseudo demonstration, partly mechanical and partly guess 
work. 

The opponents of demonstrative geometry have declared, with 
considerable emphasis, that a boy who has taken such a course 
will be unable to think more logically when confronted with the 
problems of daily life, but I think he can and will. I heard one 
of them say not long ago that the study of geometry would not 
enable a man as a judge or juryman to sift and weigh evidence 
any better. In reply to this, a lawyer friend of mine, now a 
member of the supreme court of the state, said to me that he 
made it a practice to read Euclid’s “ Elements” through, at 
least, once a year, for the discipline it gave him in logical 
reasoning. Dr. Eugene Smith says: “ Demonstrative geometry 
offers the best developed application of logic that we have, or 
are likely to have, in the school course ; and to the pupil it offers 
a concrete example of close and exact reasoning that is not af- 
forded by any of his other studies,—and it is extremely prob- 
able that the man who has had some drill in syllogisms, and 
who has learned to select the essentials in reaching his conclu- 





sions, has acquired habits in his reasoning that will help him in 
every line of work.” 

In the Perry Report Dr. Shaw said: “ Let me pass on to say 
a word or two about the teaching of geometry as an academic 
training for general professional life. It has immense capa- 
bilities in that respect. If you consider how much of the ef- 
fectiveness of an administrator depends upon the capacity for 
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coordinating appropriately a number of different ideas, precise 
accuracy of definition, rigidity of proof, and sustained reason- 
ing, strict in every step, and when you consider what substi- 
tutes for these things nine men out of ten without special train- 
ing have to put up with, it is clear that the man with the 
geometrical training has incalculable advantages.” Ata teachers’ 
convention more than thirty years ago when this question of 
utility was being mooted, I heard an enthusiastic teacher of the 
classics exclaim, that he believed that a man who had to dig 
potatoes would accomplish that task better for having studied 
Latin. 

That, we will agree, is an extreme case; but if it be a fact 
that he works more contentedly, and while performing. his 
manual labor his mind becomes reminiscent, and conjures up 
some of the beautiful passages of Virgil, of Cicero, and of 
Horace, and thus beguiles the weary hour, and is afforded a 
relief from the monotonous tedium of his uninteresting task, 
his time and energy spent upon the Latin classics certainly have 
a real value to him, though only an esthetic value. 

This leads directly to another phase of the subject, viz.: the 
pleasure one experiences in any line of study, and the satis- 
faction that comes from success in achievement. There is a 
peculiar joy, that often develops into a feeling of actual tri- 
umph, from the successful demonstration of a geometrical 
theorem that has been somewhat puzzling and baffling. And I 
know that I am not exaggerating when I say, that a consid- 
erable majority of the pupils in demonstrative geometry some- 
times experience that exultant triumph, if the subject is taught 
in the right way, and the pupils are not robbed of their oppor- 
tunity. To quote from Dr. Smith again, “To deny that our 
pupils derive this pleasure from the study of geometry is to 
confess ourselves poor teachers. It is surely partly esthetic, 
the pleasure that comes from the symmetry of form, and the 
delight of fitting things together. As the pupil advances in the 
study of geometry this pleasure is augmented, and probably 
lies chiefly in the mental uplift that it brings, as he recognizes 
he is in contact with absolute truth, and the approach he is 
making to the Infinite.” 

There is just one more thought that is suggested in this con- 
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nection and which is here presented without elaboration. ‘The 
study of geometry affords one of the most effective means for 
correcting habits of carelessness, inaccuracy, forgetfulness, 
slovenliness, and inattention, and this is by no means the least 
in importance. 

But I do not need to argue this question further to the mem- 
bers of this association. The only phase of the subject on 
which we might differ would be the method of presentation. 
And here my class room experiences covering a period of thirty 
years must be my argument. The prevailing methods during 
that time can be classified as follows: 

I. The memorizing of proofs with no original work, and 
little or no instrumental practice. 

2. Memorizing the principal proofs, with exercises for orig- 
inal work both demonstrative and instrumental. 

3. The syllabus method requiring all original work, or prac- 
tically all. 

4. That which may be termed the mechanical, which makes 
it merely a tool for.the mechanic and artisan. 

My first attempt was with a class in the second year in the 
high school, they having had elementary algebra the previous 
year. We used Wentworth’s text book which had been copy- 
righted a few years previous. I became deeply interested in 
the work at once because of the exercises for original work, 
which was a new departure in geometry text, and although not 
an ideal one, it was so much superior to the prevailing texts 
that it deserved the immense success which it attained. The 
members of the class soon became imbued with the same en- 
thusiasm which I felt over the exercises, especially so as they 
learned that many of those exercises were more difficult than 
the proofs printed for them to learn. When we had reached 
the subject of quadrilaterals I resolved to try an experiment. 
I had already satisfied myself that a large majority of the class 
could prove those theorems unaided that were printed for them 
to learn, I was also satisfied that the remainder would profit 
more by the attempt, even though but partially successful, than 
to memorize the written proof. Acting upon that conviction I 
collected the books from the pupils and arranged a syllabus for 
them, following closely, of course, Wentworth’s text. The 
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success attained was beyond my fondest hopes, and since then 
we have used a syllabus of some kind. When one stops to 
think of it, why should the pupil be asked to read over an- 
other’s proof of a theorem to memorize and then be asked to 
prove unaided a more difficult one? 

Consistency, it seems to me, requires that he should, at least, 
have the opportunity for a trial at the former. I cannot see 
as there is a single argument in favor of the memorizing plan. 
I know it is expected that the instructor will try to devise 
various schemes to prevent the pupil from memorizing, like 
making a change in the form of the figure, or tipping it over, or 
changing the letters. When the pupil discovers this device to 
thwart him, he in turn prepares his defence, and so the time 
and energies of both pupil and instructor are wasted in a fruit- 
less intellectual contest to see which shall outwit the other. 
How much more sensible and profitable must it be to give the 
pupil his opportunity for investigation unhampered. As well 
might the teacher of Virgil, for instance, place a metrical trans- 
lation in the hands of his pupils to read, as for the teacher in 
geometry to discredit the pupil’s ability by furnishing him a 
printed proof. 

The results of using the syllabus method have been most sat- 
isfactory and beneficial to both pupil and instructor. To the 
pupil mainly for the increased power and independence acquired 
in all mathematical investigations, and for the pleasure and 
satisfaction that comes from successful achievement. 

The interest developed in certain proofs has been somewhat 
remarkable. For example: as soon as we had finished that 
series of theorems relating to the measurement of angles, the 
pupils were given the following one. 

“The angle formed by two tangents to the same circle is 
double the angle formed by the diameter drawn from one point 
of contact and the chord joining both points of contact.” 

The result was eight or ten different proofs, arising mostly 
from variations in construction. Subsequent classes have also 
had it assigned to them, and so far I have received more than 
sixty different demonstrations. Just suppose the author of a 
text book had provided a printed proof of that theorem for 
the pupil to learn. The Pythagorean theorem was also of much 
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interest, and I have been presented with, at least, three new 
proofs of that. When I entered college, no geometry was re- 
quired for preparation, so that my course in plane geometry 
was in the freshman year, with Davies’ “ Legendre” the text 
book. Only once did our professor offer us anything outside 
the text. Only two members of the class succeeded in finding 
a proof, one of them myself, and it took all the spare time we 
could give to it for two months before we succeeded. Three 
or four years after I began to use the syllabus I gave that same 
one to the class and within a week eight members handed me 
a correct proof. I have always consoled myself with the belief 
that it was not because they were so much better scholars than 
I was, but because of the difference in the method of presen- 
tation. 

Besides this independence of text book and development of 
power to think logically, there is fostered an attitude of keen 
criticism, both of phraseology and statement, so that slip-shod, 
illogical proofs are quickly detected. Some of them have been 
much quicker than myself to detect inconsistencies both in defi- 
nitions and phraseology of theorems. One of the first to fall 
under the ban of criticism was the very elementary one, as it 
now appears in most of the recent text books, viz.: “ The sum 
of all the angles about a point on one side of a straight line 
passing through that point equals two right angles.” A boy 
went to the board, drew the diagram, having four lines drawn 
from a point in the line. In stating what was to be proven, he 
made such a long list of angles that he was interrupted before 
he had completed the list by objections from his classmates. 
Of course, the theorem means simply the sum of the five angles, 
but he had taken it literally, as he had a right to do. Had he 
been allowed to continue without objection he would doubtless 
have indicated the sum of the entire fourteen angles. The dis- 
cussion resulted speedily in correcting that phraseology to con- 
form to the intended meaning by inserting the word “ consecu- 
tive” before the word “angles.” A similar correction was 
made in the theorem relating to the sum of the angles about a 
point. They had got a pretty clear idea of what the term ‘ 
jacent angles” meant after a few illustrations, so it was not 
very surprising to find them critizing the phraseology of the 
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theorem, “If a side and two adjacent angles of one triangle 
are equal to a side and two adjacent angles of another, etc.” 
It was a unanimous decision that there were no “adjacent 
angles” in a triangle ; and they concluded that “two angles and 
included side,” was entirely satisfactory and adequate. 

About twenty years ago I was developing the subject of loci 
by the use of a moving point. During a pause a hand was 
raised, and the owner permitted to inquire. He said he didn’t 
see how a point could move. That led to a general discus- 
sion, and he based his objection on the definition of a point; 
viz., “A point is that which has position, but not extension.” 
He claimed that if a point moved it parted with the only prop- 
erty which it possessed, 7. ¢., position. We had to agree that 
motion could be predicated only of material things, but that 
the idea was useful, and that, although not strictly in accord 
with fact, mathematicians felt compelled to utilize it. That 
young man is now assistant professor of mathematics in one 
of our New England colleges. 

When the term “ straight angle” was first proposed, I thought 
if others were going to use it we might as well, although I did 
not favor it, and saw no real need of it. However, its use was 
allowed but not encouraged, and the consequence was, little was 
heard of it in the class. About ten years ago, however, the 
matter was brought to our notice in quite an emphatic manner. 
I had asked a lad what a triangle was, and he replied very 
promptly, “A triangle is a plane figure having three sides and 
six angles.” He was asked to go to the board, draw his figure 
and explain. He readily complied; and his explanation was, 
“It has the three sides AB, BC and AC, the three oblique angles 
A, B and C, and the three straight angles AB, BC and AC.” 
I have always suspected that he took that way to show how 
ridiculous the term “ straight angle” was from his point of view, 
after the several illustrations of an angle. At any rate I came 
to a decision very quickly, and directed them to use their pen- 
cils and obliterate the paragraph relating to the straight angle. 

There is another difficulty which some of the recent text books 
present that use that term, when the theorems are reached re- 
lating to exterior angles, the latter not having been defined. 
There has been no reference to straight angles in my classes 
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since then, and since we have the right angle, degree with its 
subdivisions, and radian, there is no need of another unit of 
angle measurement. About a year ago I sent letters of inquiry to 
about fifty professors of mathematics, both pure and applied, 
in New England and middle states, asking their opinion about 
the use of that additional unit, and without exception they de- 
clared their disapproval of its use, and one emphasized his ob- 
jection by calling it “ mathematical slang”! When the student 
takes up trigonometry he will, of course, be confronted with 
angles of 180°. But that is a very different thing from show- 
ing a pupil in his early ’teens a straight line and then in the next 
paragraph calling that same line an angle. That is as repre- 
hensible as to state to the same young beginner that a straight 
line is a variety of curve, as occurs in a recent text-book. 
Words and phrases should convey some distinct and permanent 
meaning to the young beginner, and all inconsistent and per- 
plexing phrases banished. 

“Sect”? and “ray” are terms that have also been introduced, 
but they serve only to confuse the beginner, however service- 
able the expert mathematician may find them; and I agree with 
Dr. Smith when he says that the use of these terms is “ pedan- 
tic.” Those texts which make use of these terms in the plane 
geometry must see that there is the same necessity for a term 
to designate a terminated plane in the solid geometry ; but they 
have not provided it, and so are open to the charge of incon- 
sistency. In the words of a prominent member of our associa- 
tion, “ Why introduce unnecessary elements of confusion when 
there are plenty of difficulties with the clearest notation?” My 
experience is that pupils have very little difficulty with the term 
“line,” whether terminated or indefinite is meant. 

Pupils, as a rule, do not like the indirect method of proof. 
Because of this I have offered special inducements to pupils to 
discover direct proofs of those theorems of which we knew 
only the indirect. The result is three or four such direct proofs. 
I doubt very much if this could have been accomplished with- 
out the syllabus plan. 

Pupils also dislike many corollaries, and, I must confess, I 
agree with them. We must not forget that what may rightly 
be an easy corollary to the mature and expert mathematician, 
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is by no means such to the young beginner in his early ‘teens 
groping his way. And it is for these that the text book should 
be written. One recent text has carried this matter of corol- 
laries to an absurd extent by giving thirteen corollaries to the 
theorem about the angle sum of a triangle. In view of all this 
evidence, which is the true, scientific, pedagogical, method of 
presenting the subject? Instead of printing the proofs why 
not allow the pupil to utilize his time and energies in the en- 
deavor to originate them himself? This question is particu- 
larly pertinent when we consider the number of essential 
theorems compared with the number of exercises that are exer- 
cises only. The first six books of Euclid, excluding the fifth 
which treats of proportion, contains 148. Dr. Eugene Smith 
thinks a syllabus of 140 will suffice. The Harvard syllabus 
contains 102, but without any problems in construction. The 
syllabus of our association contains 110, with the suggestion 
that it could profitably be increased. Why not decide upon a 
syllabus of about 150 or 160, and let the pupil try his skill 
and mettle on those, rather than print these for him to learn 
and then require of him the proofs of 300 or 400 exercises that 
he can never make any use of? 

It is difficult for the teacher, to whom the subject is familiar, 
to appreciate the standpoint of the beginner, especially in mathe- 
matics, unless he is constantly on the alert. The tendency is 
to get impatient over the seemingly petty difficulties which they 
encounter. But we must remember that those things which 
have ceased to be difficulties to the mature and experienced 
mind, through long familiarity, may be, and very often are, 
real and present difficulties to the beginner. 

We should not get discouraged over the slowness with which 
they get under way, for their reasoning faculties develop slowly, 
and they must be allowed time to ponder. Let us not forget 
that the chief aim in the study of mathematics should be “to 
strengthen and develop the pupil’s faculties, and to supply a 
method of reasoning applicable to other subjects and to other 
conditions, rather than to furnish him with an instrument for 
solving problems, believing that the shortsightedness of a nar- 
row education, of an education that teaches only machines to 
a prospective mechanic, and agriculture to a prospective farmer, 
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and cooking and dress-making to the girl, and that would ex- 
clude all mathematics that is not utilitarian in the narrow sense, 
cannot endure.” 

And above all else in importance, let us not rob the pupil of 
his opportunity by placing before him the printed proof until 
he has, at least, had a chance, to struggle with it. Even then, 
a suggestion or two, or a well directed question, will afford him 
all the assistance he needs, in a large majority of cases. No 
permanent benefit can come to the pupil’s mind when all he has 
to do is to yield ready assent to the statements supplied by 
another. Mental power is acquired only by a mental struggle, 
and this is impossible for the beginner in geometry when the 
proofs are furnished him, since the opportunity for the requi- 
site mental struggle is denied him. Consistency demands that 
many of the so-called exercises be eliminated, and the proofs 
of those in the regular sequence be suppressed. In no other 
way can the pupil be given his rightful opportunity for both 
the pleasure and profit that comes from a rational study of 
geometry. 

Since the above address was given there has come to my 
notice in the MATHEMATICS TEACHER an announcement of a 
book entitled “Inductive versus Deductive Methods of Teach- 
ing,” by W. H. Winch. In this announcement occurs the fol- 
lowing statement: “In five different schools of London, at- 
tended by children of different social classes, a series of ex- 
periments were made to test the relative values of inductive 
and deductive methods of teaching as applied to geometrical 
definitions. 

“It was found that in three of the schools tested those taught 
deductively could reproduce precisely what they had been taught 
better than those taught inductively. In the other two the 
results were about even. In testing to find out which of the 
two methods gave the better results when the children were 
tested on new material it was shown that in all five schools 
those taught inductively did better work. This would seem 
to be a strong argument in favor of the syllabus method of 
teaching geometry.” 


HicH ScHoot, 
MANCHEsTER, N. H. 
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REPORT OF THE COMMITTEE OF BIBLIOGRAPHY. 


The committee has written to the publishers of secondary 
school texts, the colleges, the national and state departments, 
and the associations of teachers of mathematics, inquiring as to 
their publications. The list of books accompanying this report 
has been prepared from the material sent in answer to these re- 
quests, and everything which might be of interest to a teacher of 
secondary mathematics was included unless it had already been 
listed in the “ Bibliography of the Teaching of Mathematics ” 
published by the United States Bureau of Education as Bulletin 
No. 503. Books omitted from the publishers’ latest catalogs 
are not included. It has not seemed necessary for the purpose 
of this report to index its various parts, as any title wanted can 
easily be found under its appropriate sub-head. 

Corrections and suggestions will be welcomed. 

EUGENE RANDOLPH SMITH, 
Chairman. 

WALTER RosErtTs, 

CLARENCE P. Scoporta, 

GeEorGE F. WILDER. 


Part I. 
Text Books. 
Topics: Algebra; Geometry ; Trigonometry ; Miscellaneous. 
The following abbreviations, enclosed in parentheses, will be 
used to denote the publishers indicated: 


(A.) American Book Company. 
(A.B.) Allyn and Bacon. 

(Ap.) D. Appleton & Co. 

(B.) A. S. Barnes & Co. 

(C.) The Century Co. 

(Ca.) Cassell & Co. 

(Ch.) University of Chicago Press. 
(C.P.) Cambridge Press. 

(Cr.) E. S. Crawley, University of 
Pennsylvania. 
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(D.) E. P. Dutton & Co. 

(G.) Ginn & Co. 

(Go.) R. B. Goff, Fall River, Mass. 

(H.) D. C. Heath & Co. 

(H.H.) Henry Holt & Co. 

(H.N.E.) Hinds, Noble and EI- 
dredge. 

(J.) B. F. Johnson Publishing Co. 

(Jo.) G. W. Jones, Cornell Uni- 
versity. 

(S.J.) S. T. Jones, Gunter, Texas. 

(L.) J. B. Lippincott Co. 

(L.B.) Little, Brown & Co. 

(L.G.) Longmans, Green & Co. 

(M.) Chas. E. Merrill Co. 

(Mac.) MacMillan & Co. 

(M.H.) McGraw Hill Book Co. 

(No.) H. H. Norris, Cornell Uni- 
versity. 

(O.) Oxford Press. 

(Pu.) G. P. Putman’s Sons. 

(R.) R.H. Rivenburg, Hightstown, 
i 2 

(Ru.) Rutgers College. 

(S.) Chas. Scribner’s Sons. 

(Sa.) B. H. Sandborn & Co. 

(Sb.) Sibley & Co. 

(So.) Christopher Sower Co. 

(S.B.) Silver Burdett & Co. 

(S.F.) Scott, Foresman & Co. 

(V.) D. VanNostrand & Co. 

(W.) John Wiley & Sons. 


Algebra. 

The fact that an algebra is published in parts is indicated by 
the numbers I and II following the title. If one part only is 
published separately, its number alone is used. The word 
(Key) following a title indicates that it is published both in 
text-book and key form. 





t. Aley @ Rothrock ......... The Essentials of Algebra (S.B.) 
2. Atwood, G. E. ............Standard School Algebra (S.B.) 
Be EE! crace bias wis me haw aioe Higher Algebra (S.B.) 
GS Aewaead sicescniee Elementary Algebra (C.P.) 

Ss. Beman & Saiith .......2007 Academic Algebra (G.) 

NO cc cacdcroesecsseens Elements of Algebra (G.) 
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> Bowest, B. As sisscsewscs \cademic Algebra (H.) 
; 8. ee re Oe Pe Ca ere College Algebra (H.) 
a 9. Boyd, J. ER eee ae College Algebra (S.F.) 
; 10. Bradbury, W. F. ........-. Elementary Algebra (D.) 
11. Bradbury & Emery .......: Algebra for Beginners (D.) 
2. Gaim eae web eis \cademic Algebra (D.) 
a eee Elementary Algebra (So.) 
14 snio wads .0 940 04.0:000,0.46 eR, SOT: 1.50.) 
{ ce: ROE, 2. Fa kote cnsts one Elementary Algebra (A.) 
3 16. Colaw & Powers ......... School Algebra (J.) 
4 ay. Ee aa age as daca te tare Elementary Algebra (Key) (J.) 
: Re a a Se Practical Algebra (I and II) (A.) 
4 19. Bh dite ase wk a aoa ene Practical Elementary Algebra (A.) 
3 i UNNON obs exe wk sae tux \lgebra for Secondary Schools (C.P.) 
4 Bi. TE, IN. Be vec vesacaces The Principles of Elementary Algebra 
( Mac.) 
‘ 22. Durell, Fletcher .......... Introductory Algebra (M.) 
a 23. -——— (ibe saneadevseces ccs ees Famers (a0) 
4 a | ae eee Algebra for Schools (H.H.) 
a a a ae ee Higher Algebra (II and Complete) (A.) 
26. Fairbank & Hebden ....... Elements of Algebra (D.) 
; — . }. eee College Algebra (G.) 
28. Fisher & Schwatt ........ Rudiments of Algebra ( Mac.) 
j 20. OT IAT Tene ee Secondary Algebra (I and Complete) 
4 ( Mac.) 
: i a WN. TEs Aosta cadcwavas First Course in Algebra (H.) 
; 31. French & Osborn ......... Elementary Algebra (C.P.) 
i 32. Gideon ...................Model Elementary Algebra (Key) 
i (H.N.E.) 
3 25, KOE, 3. ENG cosiessastass \lgebra Lessons for Supplementary and 
| Review Work (3 Parts) (H.) 
5 A, eee cise aes Hone aaa OR RA Practical Lessons in Elementary AIl- 
4 gebra ( Mac.) 
a 35. aa a cunt alana asere Complete Algebra ( Mac.) 
4 Ce eONR ss camekbecees \ School Algebra Course (3 Parts) 
(C.P.) 
; 37. Graham, R. M. ......... ..Elementary Algebra (L.G.) 
4 26, Ce Ws BE, ssc ancdcecs Grammar School Algebra (A.) 
4 39. Hall & Knight ...........: Algebra for Colleges and Schools ( Mac.) 
3 NG od a is wah wae ies Elements of Algebra ( Mac.) 
a 4%. Prawwes, FH. E. i... .cccesed Advanced Algebra (G.) 
a 2. Hawkes, Luby & Touton ..Complete School Algebra (Iand II) (G.) 
A 43. Seetridk, EB. Ro woes csiccce \lgebra for Secondary Schools (A.) 
a 44. Hopkins & Underwood ...A First Book in Algebra (Mac.) 
" NG Wee Ge, BE sb ewncasscws Elements of Algebra (A.) 
46. i a ata cacti Complete Algebra (Key) (A.) 
47. omen, L. Po kvciicescesess High School and Academic Algebra (A.) 
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MME, ie Se. sence iacaiciow ered Algebra and Trigonometry (I, Il) (V.) 
Me OSs. incaccedssasemel \ First Course in Algebra (L.G.) 
Me I Wake sans aioras dc aiccersae The Elements of Algebra (Key) (S.B.) 
Ne eee «sabe doit eb since bos aor Higher Algebra (S.B.) 
ee Elementary Algebra (Key) (L.) 
SS, Eee & BreGee. ....ccccccued Algebra, First Course (C.) 
ee ee Teer ere Correlated Mathematics for Secondary 
Schools (C.) 
gs. MacDonald, J. W. ......00d A Primary Algebra (Key) (A.B.) 
a6, Dearsh, We. Be. sccsscsccces Elementary Algebra (Key) (S.) 
ee, Marsh @ Ashton ....1...0% College Algebra (S.) 
58. Metzler, Roe and Bullard College Algebra (L.G.) 
Pe EEG Ws, By ciekiwincacweses Grammar School Algebra (A.) 
eT ee re Elements of Algebra (Key) (A.) 
ee oe cig gaa ae oe ee First Year Algebra (Key) (A.) 
NS cetreeRe  5 nee ciein scares wet High School Algebra (Key) (A.) 
i een i oaaiceaeecw eum Standard Algebra (Key) (A.) 
Rie oc canicconndeaecanem Academic Algebra (Key) (A.) 
Os emenerees a dis diavece widened Advanced Algebra (Key) (A.) 
66. Morris, Richard ..........Selected Chapters in A! -ebra (Ru.) 
67. Nicholson, J. W. ..........School Algebra (Key) (A.) 
Se errr Algebra with Applications (M.H.) 
Ge. Patterson, W. EB. ......066 School Algebra (I, II, III) (O.) 
70. Ray, Jos. ......++s++++e0++New Elementary Algebra (A.) 
OO eee eng ce AAO ee Higher Algebra (A.) 
79. Miets & Grathorne ......6 College Algebra (H.H.) 
7a. Moumeon, TF. N. ou... 600 New Elementary Algebra (Key) (A.) 
I RR in la a Nila kde New University Algebra (Key) (A.) 
we. Sotan & LOWY... sssceee Elementary Lessons in Algebra (Key) 
(A.) 
wm. Demteed, S. B....2cccsevece Elementary Algebra (Key) (A.) 
RS eat iin cena ania eee ee Advanced Algebra (Key) (A.) 
Oe TNE, Fe ockasvesscen Elementary Algebra ( Mac.) 
Re Saati cS ies Bas sapisieca SaceiaSe Elements of Algebra ( Mac.) 
eR os ce slswsaenceeaasaed Advanced Algebra ( Mac.) 
81. Sensenig, D. M. ..........Elementary Algebra (Key) (A.) 
SE, ec cannes been eneull Advanced Algebra (Key) (A.) 
83. Sheldon, E. A. ...........Elements of Algebra (Key) (A.) 
ee 0 yon ccinia wins aw nisiee Complete Algebra (Key) (A.) 
85. Slaught & Lennes ........ First Principles of Algebra (I, II) ( A.B.) 
DRE en cecnases ie ben High School Algebra (A.B.) 
87. Smith, Charles, revised by 
ee Elementary Algebra (I) ( Mac.) 
ee ee Algebra for Beginners (G.) 
89. Somerville, F. H. ......... First Year Algebra (A.) 
ne Elementary Algebra (A.) 
g1. Stone & Millis ........... Essentials of Algebra, Brief Course and 


Complete (Sa.) 





ERSTE coe MESS NS ta a re 














“hae tal RE Se a 8 














REPORT OF COMMITTEE OF BIBLIOGRAPHY. 35 

OO rae ia sc Ae cls Se coho Elementary Algebra (I, II, C) (Sa.) 

GS TONREE, J. TR. oc siccnwwsss Elementary Algebra (Key) (A.) 

OE: seteee ce cadbeta canckawes High School Algebra (Key) (A.) 

a. RON, F. Ue Baw sncaviwws Elements of Algebra (A.B.) 

ke See cr elas aa Kae waee Academic Algebra (A.B.) 

o7. Venable, C. S.. .........+5.easy Algebra: (A.) 

08. Wells, Webster ........... Algebra for Secondary Schools (First 
Course, Second Course) (H.) 

i cewek ie wweeweee aan Textbook in Algebra (H.) 

BD nn cccceccaccnescses Essentials of Algebra (H.) 

ee en See ge rene een ateat ee Academic Algebra (H.) 

102 seccccccccecececsee. New Higher Algebra (H.) 

ON ie sceeanvisn wekwned Advanced Course in Algebra (H.) 

OR icc tecscsrauceceas College Algebra (Parts I, IT) (H.) 

105 Re ee ee eee University Algebra (H.) 

ee Higher Algebra (H.) 

br: Were & Bart ....ccscscar First Year Algebra (H.) 

108. — - seecsveccccccccseccee NOW Flign School Algebra (7.) 

109. Wentworth, G. A. ........ First Steps in Algebra (G.) 

Cr kc kdb dev eaunwn sews School Algebra (G.) 

Se i ke ttiw ede eee eae New School Algebra (G.) 

i eee icv dcbessacwesad College Algebra (Revised) (G.) 

113. - athe ee Sake ae oanecs cone Elements of Algebra (G.) 

RUE: eater ik sine Kb eee s eo Elementary Algebra (G.) 

CAO NO eo5 ke  w hl cg vasa Complete Algebra (G.) 

116. — seeccccccccccceceese onorter Course in Algebra -(G.) 

117. EN en Emm Higher Algebra (G.) 

118 Wentworth & Smith ...... \cademic Algebra (G.) 

119 jeoessbecdeevsageseetneen Mameore. (Parts ft. 11) (G6) 

120 eng RR en Ce rr ne oe Vocational Algebra (G.) 

bas: Wineeler;, A. Fi. ciccsckiesen First Course in Algebra, Brief Edition; 
Complete (L.B.) 

EGE. WM, Bie Ee wc dedwewaswedn School Algebra (Key) (A.) 

[ie FD ois ova curmcwatdane Elementary Algebra (Key) (H.N.E.) 

124, ———.__.. rc ccccccccvccccece Elementary Algebra with Review in Al- 
gebra by Rubinstein (H.N.E.) 

125. Young & Jackson ........ Elementary Algebra (I, IT) (Ap.) 

EDD eee os duis ckmesiea nawaernaie A High School Algebra (Ap.) 

Problems in Algebra. 

a ee are Exercises in Algebra (S.B.) 

i A A Skea ccnadecnsios Examples in Algebra ( Mac.) 

a Exercises from Algebra for Secondary 
Schools (C.) 

Se Oe. | re Drill Book in Algebra (Jo.) 


ee a eee Review of Algebra (Sb.) 
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6. McCurdy, M.S. ........... Exercise Book in Algebra (H.) { 
Wo eee, Ge OW ck eh iiscsccacccl 7eometric Exercises for Algebraic So- 
lution (Ch.) 
i AS Ee Me Wweanuseenncas Exercises in Algebra and Trigonometry 4 
(L.G.) ; 
GOR oon os ax eee ease Drill Book in Algebra (L.) 
mi. Petereon, So Je. cick vccanen Review and Test Problems in Algebra 
(H.) 
11. Rietz & Grathorne .........Supplementary Exercises and Problems 
(H.H.) 
™. Rivenburg, R. H. ......... \ Review of Algebra (A.) 
29, Tomes, Te Bick cinceccencd Algebra Reviews (G.) 
14. Robbins & Somerville ..... Exercises in Algebra (A.) 
ES. ebiasteim «.......6cssccece Review in Algebra (H.N.E.) 
TO. Teppets, G, Pe occkcicceccces College Requirements in Algebra (G.) 
17. Wentworth & Hill ......... Exercise and Examination Manual (I, 
IT) (G.) 
mB: Wheeler, A. T.. <.cccccceces Examples in Algebra (L.B.) 
Geometry. 
The words “plane,” “solid,” “combined,” will be used to 
indicate plane geometry, solid geometry, and a combined plane 
and solid geometry, respectively. 
PR, SEO Rs o8 ss ctawiaices Elements of Solid Geometry (G.) 
2, Bemen & Smith ........... Plane; Solid; Combined (G.) 
Cop | ee Plane Geometry (G.) 
m meee’, Be. Ass... as ceca Plane; Combined (H.) 
5, Braduary, WP. ..s.sssoce Elementary Geometry (D.) 
ee eer ee rere \cademic Geometry, Plane and Solid 
(D.) 
SGN, Be eck sesasensncee Elementary Geometry (So.) 
a a eR OnE eae et xeometry and Trigonometry (So.) 
i eee is cis sdk diesauiaw wens Plane; Combined (So.) 
me: Bush &@ Clarke 22.5... csi00% The Elements of Geometry (S.B.) 
Bi ian eet alaiaie as Telesis meee The Elements of Plane Geometry (Key) 
(S.B.) 
ee Fa Bn ks ienwaesaws Plane and Solid Geometry (with Sup- 
plements) (H.) 
Ee ek v honk saeco The First Six Books of the Elements of 
Euclid (L.G.) 
ih a ard Awa ckdincascueal A Sequel to Above, Part I (L.G.) 
a eee Plane and Solid Geometry (L.) 3 
ee ike c cca vssedeseenn Plane and Solid Geometry (Key) (By- a 
erly Edition) (L.) : 
SRSNNOE ob cosh scexdsuscsass Legendre’s Geometry and Trigonometry F 
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ER Pn ig ie Si pisso: a bis rh mea Kd Legendre’s Geometry (A.) 

ee | ere \ School Course in Geometry (L.G.) 

eo Oe Plane; Solid; Combined (M.) 

ae OE Ae ee Elements of Geometry ( Mac.) 

Be TE. ci ietetndencareekaten Plane and Solid Geometry (C.) 

23. Ford & Ammerman ........ Plane; Combined ( Mac.) 

24. Godfrey & Siddons ........ \ Shorter Geometry (Pu.) 

ae ee | Se Syllabus of Geometry (Go.) 

SR RN, SIG. 6.iieska as neanssx Plane and Solid Geometry (L.G.) 

27. Hart & Feldman .......... Plane; Solid; Combined (A.) 

a Sa Geometry for Beginners (G.) 

29. - Keisha ei Keiaaeha pene ee Lessons in Geometry (G.) 

A a are Elementary Geometry, Plane and Solid 
( Mac.) 

a a CR aaa Inductive Plane Geometry (H.) 

a2 Fiormprock, A. BR. 2.000. Concrete Geometry (A.) 

Se Se Ae WG beet nckwna sce Elements of Geometry (A.) 

Se JOGRGOE, W; BE. vsxescciase Elementary Solid Geometry (L.G.) 

35. Keigivin, H. W. ...........Elements of Geometry (H.H.) 

Se , AE kde bes dikies wis Plane and Solid Geometry (V.) 

37. Langley & Phillips ......... The Harper Euclid (In Parts) (L.G.) 

Se a . Srna Plane; Solid; Combined (Key) (A.) 

PCE, BE. Pie aawakiem wenentren Textbook in Practical, Solid, and De- 
scriptive Geometry (I, II) (L.G.) 

A; Beaconald, 5. OW. cksvcesee Principles of Plane Geometry (A.B.) 

a Se ee .. Plane; Solid; Combined (Key) (A.) 

42. Morris & Husband ......... Practical Plane and Solid Geometry 
(L.G.) 

Pl oe Oe ? ... Plane Geometry (S.B.) 

44. Phillips & Fisher .......... Plane; Solid; Combined (Key) (A.) 

a eee Plane; Solid; Combined (Key) (A.) 

eG Bovmeon, FE. Ne aoc ccccic sic New Geometry and Trigonometry (Key) 
(A.) 

| A ee Geometry (A.) 

OR AG aches sessmevwwe Plane; Solid; Combined (Key) (A.) 

49. Sanderson & Brewster ..... \ Geometry for Schools ( Pu.) 

50, Scomall & SHACK 2.200000 Elements of Plane Geometry (V.) 

CE Us Kandicedncbecdas Introduction to Geometry (A.B.) 

52. Schultze & Sevenoak ...... Plane; Combined ( Mac.) 

53. Slaught & Lennes ......... Plane; Solid; Combined (A.B.) 

sa, Smuth, Eagene R. ......,.. Plane; Solid; Combined (Developed by 
Syllabus Method) (A.) 

5s. Stome & Mais ......60c00 Plane; Solid; Combined (Sa.) 

Se Elements of Geometry (A.) 

57. Wells, Webster ............ Elements of Geometry (Plane; Solid; 
Combined) (H.) 

in eee hg aS adh Dining New Plane; Solid; Combined (H.) 
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Ry senate 8 a 6 caso e wes ies ee Essentials of Geometry (Plane; Solid; 
Combined) (H.) 

a Se ae. a eee Essentials of Geometry (S.F.) 

61. Wentworth, G. A. ......... Plane; Solid; Combined (Revised) (G.) 

RU ete a graces sore mvssa saa o am Plane and Solid Geometry and Trigo- 
nometry (G.) 

53. Wentworth & Hill ........ First Steps in Geometry (G.) 

54. Wentworth & Smith ....... Plane; Solid; Combined (G.) 

55. White, E. E. (by John Mac-Plane; Combined (Key) (A.) 

BG 2. uu cerintecuaa cons 
66. Young & Schwartz ........ Elementary Geometry (H.H.) 


Exercise Books and Tablets for Geometry. 





1. Bates & Charlesworth ..... Practical Mathematics and Geometry 
(V.) 

2 Beman & South ........00 Geometry Tablet (G.) 

SCE, Be. Tx. oss ccwwdsnsac Original Exercises in Plane and Solid 
Geometry (A.) 

oe a oe are ere Exercises in Plane Geometry (H.) 

5. Estill, J. G. ...............Numerical Problem in Geometry (L.G.) 

ES a Sere Geometry Exercises (H.) 

9. Ravenburg, BR. H. .......... Geometry Tablet (R.) 

OS Gomes, Bead! 2... ones w ce Source Book of Problems in Geometry 
(A.B.) 

© Wentworth, G. A. .......... Geometrical Exercises (G.) 

10. Wentworth & Hill ......... Exercise Manual in Geometry (G.) 

ee eT eee Examination Manual in Geometry (G.) 

ee: Writ: DO. Be cccnsccscscca Exercises in Concrete Geometry (H.) 


Trigonometry. 


The word “combined” will be used to indicate a complete 
plane and spherical trigonometry. (Tables) indicates that the 
book is published with and without tables. 


1. Anderegg & Roe .......... Plane Trigonometry (G.) 

2. Bauer & Brooks ......5.. Plane and Spherical Trigonometry (H.) 

2, Bopanman, KR. D. ........ Plane Trigonometry (A.B.) 

A BOO. Te. Fs cévvcw eve Elements of Plane and Spherical Trig- 
onometry (Tables) (H.) 

RN aes ne cee anceine ail Five Place Logarithm Tables (H.) 

eet ie acca nls eanamead A Treatise on Plane and Spherical Trig- 


onometry and Its Applications to 
Astronomy and Geodesy (H.) 
PARTY, We OT .. occ cccccss Elementary Trigonometry (D.) 
RN sa aa dss ecesb iw ateie acid Trigonometry and Surveying (D.) 
OB TEs iwc ccenvasien .» Plane and Spherical Trigonometry ( So.) 
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Ne eo het ceadenesewssens Geometry and Trigonometry (So.) 

11. Byerly, W. E. .............Syllabus of Plane Trigonometry (G.) 

Pe; SIG oo ck cdi vscesca awn Trigonometry (L.) 

ce Ga Be. as nse ccs sees Plane; Combined (Tables) (A.) 

Da: MRO, FE... ccssccnecaun Elements of Plane and Spherical Trigo- 
nometry (Tables) (Cr.) 

eens | Ls cae bauneehe oe nan Short Course in Plane and Spherical 
Trigonometry (Tables) (Cr.) 

asain i Sig ose ain wk wk det Tables of Logarithms (Five Place) (Cr.) 

re: pee, Gi. We inca snaevae Plane; Combined (Tables) (A.) 

ee: ae cscunnsancauvws Logarithms and Trigonometric Tables 
(A.) 

i RAMS ott oo i cai Plane; Combined (Tables) (M.) 

20 Pm FOL alias, be sian iteewia a aad Logarithms and Trigonometric Tables 
(M.) 

i et 5 ka Rake daw anew we Plane Trigonometry and Surveying with 
Tables (M.) 

PE eee a sani aa ve sheseaewwn Plane and Spherical Trigonometry with 
Surveying Tables (M.) 

a a ree The Elements of Plane Trigonometry 
(G.) 

Se a ee ery Plane and Spherical Trigonometry ( Pu.) 

os: Gyeamwet, W. A. ns ccessces Plane; Combined (Tables) (G.) 

a Four Place Logarithmic Tables (G.) 

aE | Plane; Combined (H.H.) 

Ne rei clan he a te qos ine Rieter Five Place Tables (H.H.) 

a0: Fig & Tmt 2... ccvcccccs Elementary Trigonometry ( Mac.) 

ee a ee Logarithmic and Other Tables (A.B.) 

a | en re Drill Book in Trigonometry (Jo.) 

SE eee gos Ack wa wae mane e Wee four Place Logarithms (Jo.) 

a MII Genk <& Goss, bik wa la a a live Place Logarithms (Jo.) 

ae. a ee Algebra and Trigonometry (I, II) (V.) 

35. Kenyon & Ingold .......... Trigonometry (Tables) (Mac.) 

36. Lambert & Foering ........ Plane and Spherical Trigonometry 
( Mac.) 

37. Lock, J. B. (Revised by Mil-Trigonometry for Beginners (Tables) 

MEIN siciackvohdheuas ( Mac. ) 

ee ee Plane and Spherical Trigonometry with 
Tables (A.) 

nn Tables of Logarithms (A.) 

40. Lyman & Goddard ......... Plane and Spherical (Tables) (A.B.) 

41. Marsh & Ashton .......... Plane and Spherical Trigonometry (Ta- 
bles) (S.) 

ey ek cin ais.cs'a bak dews Five Place Logarithmic Tables (S.) 

Coe a 2S ee Plane; Spherical; Combined (W.) 

44. Murrey, DB. Aa aisccscesce Plane; Spherical; Combined (Tables) 





(L.G.) 
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es eee i aanadeakawaeeaes Essentials of Trigonometry and Men- 
suration (L.G.) 

a os KS eked asswicw saan Logarithmic and Trigonometric Tables 
(LG.) 

ae Pemeen, B. ..cckiisacseen Elements of Plane; Combined (Tables) 
(H.H.) 

eee | oe ac ees eauwmtinken Essentials of Trigonometry, Plane and 
Spherical with Three or Four Place 
Tables (H.H.) 

a a ee a ee eee Mathematical Tables (H.H.) 

So. Brernowon, J. Fi. ...sswcsaes Elements of Plane and Spherical Trigo- 
nometry ( Mac.) 

me ee, ©, Te oes ceacster rrigonometry and Logarithms (M.H.) 

Be Paimér @ Ligh ...... 00000: Plane Trigonometry with Tables (M.H.) 

&3. Phillips & Fisher .......... Logarithms of Numbers (A.) 

Gs Pops & Strong .......... Plane and = Spherical Trigonometry 
(Key) (Tables) (A.) 

RS eee ss aiks Renae wow aw see Logarithmic and Trigonometric Tables 
( A.) 

i eens: BB vcs cstecaas Plane Trigonometry (A.) 

57. Robinson, H. N. ...........New Geometry and Trigonometry (A.) 

Se ari ogee we Skis wes Sareea Trigonometry (A.) 

69. Rothrock, D. A. .....6..00% Elements of Plane and Spherical Trigo- 
nometry (Mac.) 

Sete EF. kc ckewe ces Four Place Logarithmic Tables (H.H.) 

Or Meee, 8. le ins scscenaceen Plane; Combined (G.) 

De gree eo haeade nena Five Place Logarithmic and Trigono- 
metric Tables (G.) 

63. Taylor &@ Puryear ......... The Elements of Plane and Spherical 
Trigonometry (G.) 

G4. Welis, Webster .......2..55 New Plane; Combined (Tables) (H.) 

ee epee daenssaecan Same with Robbin’s Surveying and 
Navigation (H.) 

ne rere on neces e aurea Complete Trigonometry (Tables) (H.) 

De ae oss kubesewsu nouns Six Place Logarithmic Tables (H.) 

Dee ras ean naanuaee Four Place Logarithmic Tables (H.) 

69. Wentworth, G. A. ......... Plane and Solid Geometry and Plane 
Trigonometry (G.) 

I ener a gh ed onde Plane; Combined; Tables (G.) 

DES. Se i. iba nedesaesenideeer Plane; Combined; Surveying and Tables 
(G.) 

I ig eee wp bie aS Re Plane and Spherical Trigonometry, Sur- 
veying and Navigation (G.) 

73. Wentworth & Hill ......... Logarithmic and Trigonometric Tables 
for Trigonometry, Surveying and 
Navigation (G.) 

es cake onsen sane sawae Seven Place Tables for Trigonometry 


and Surveying (G.) 
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75. Wentworth & Smith ....... Plane and Spherical Trigonometry (G.) 
: SG: WUNEMIOE isa sine diaweweiesawr Elements of Trigonometry (H.N.E.) 
; Miscellaneous. 
a 1. Auerbach, Matilda ... ... Graphic Mathematics (A.B.) 
E 2, Beman-@ Smith .........:. Famous Problems of Geometry (G.) 
4 3. Breckenridge, Mersereau & 
% ge PR rer erat Shop Problems in Mathematics (G.) 
Ee 4. Cajori, F. wseeeeeeeeeeeA History of Mathematics ( Mac.) 
: CAN, Ede Ea: Sa siactaaensd Elements of Applied Mathematics (G.) 
6. College Entrance Examina- 
ere Examinations in Mathematics (G.) 
> Rraemmen. BK. G. ..6cc.s% . Practical Mathematics (L.G.) 
a S. Davidson, TA, nc cckcses Linear Drawing and Projection (Ca.) 
3 ee ee ere \ Mathematical Dictionary (B.) 
a iO. Eiomiey, W.. Bh. dccaccavaces Vocational Mathematics (H.) 
ra. Weeeeom, 3. G.. onc. 205sde Percentage Trigonometry (L.G.) 
ae SS: Te Re Ta ndcikid ews dace The Number System of Algebra (H.) 
" SEES WINS. Gsestia sare cen rhe Elements of Algebra and Trigo- 
nometry (L.G.) 
Pag ae Metrical Geometry (G.) 
15. Heath’s Mathematical Mon- 
RE epi encnca un ae ean Famous Geometrical Theorems, W. W. 
Rupert 
On Teaching Geometry, Florence Miller 
Factoring, W. Wells 
The Triangle with Its Circles, H. W. 
Bruce 
Supplementary Algebra, R. L. Short 
ee Elementary Geometry—Congruent Fig- 
ures (L.G.) 
17. Jones, G. W. ..............Some Proofs in Elementary’ Geometry 
(Jo.) 
eS, a Mathematical Wrinkles (S.J.) 
ee a. Computation and Mensuration ( Mac.) 
4 Oe ae | \ Treatise on Computation Methods for 
i Contracting and Abbreviating Arith- 
iy metical Calculation (L.G.) 
a i I TB cies icssvad Original Investigation: or How to At- 
= tack an Exercise in Geometry (G.) 
a 22. Mouning, Hi, P. ..........2 Non-Euclidean Geometry (G.) 
23. Marsh & Marsh ........... Industrial Mathematics (W.) 
24. McLachlan, N. W. ........ Practical Mathematics (L.G.) 
a | re Geometrical Drawing for Art Students 
Z. é (L.G.) 
: Ce | re First Year Mathematics for Secondary 





Schools (Manual) (Ch.) 
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et cane saw sere Second Year Mathematics for Second- 
ary Schools (Ch.) 

SG, THOWAOR, TE. Be oni iccces Graphic Algebra (G.) 

ao. Nichols. BE. Fi. .... ee ccces Elementary and Constructional Geom- 
etry (L.G.) 

Ce os ae a ; Syllabus of Mathematics ( No.) 

eG Bi Ba sins asnaear Geometry with Applications (M.H.) 

Se a rer Elements of Logarithms (G.) 

33. ist cvoessessoesccer oc Remetce Lanes (G;) 

24, Philips & Beebe ........... Graphic Algebra (H.H.) 

A i ree An Introduction to Practical Mathe- 
matics (L.G.) 

reo ocalvig Nae sw nla ented \ Course in Practical Mathematics 
(L.G.) 

my OTe TE MSGR ok. cicuicsace Secondary School Mathematics (Book 
I and Book II) (H.) 

Me, INNO. Be, Bee ois sinc esweiewen Certain Problems in Teaching Mathe- 
matics (G.) 

ae ak, a Inventional Geometry (A.) 

om. Dpeenet, Ti. To... csccsccce The Elements of Geometrical Drawing 
GG.) 

ae i eC College Requirements in Algebra (G.) 

2. Wentworth, G. A. ..........Syllabus of Geometry (G.) 

Ce a io vin betiaecwaseen Logarithms, Metric Measures, and 


Spherical Subjects in Advanced AI- 
gebra (G.) 
44. Wentworth, McLellan & Gla- 
OS ere ee eee Algebraic Analysis (G.) 
Oe. NF. Ws Ps cc ciccacsces Monographs on Topics of Modern 
Mathematics Relevant to the Ele- 
mentary Field (L.G.) 


Part II. 


Publications of State Departments of Education, and of the 
the United States Bureau of Education, Relating to 
Mathematics in the Secondary Schools. 


ALABAMA. 
Rules and Regulations for the Government of the County High 
Schools. Montgomery, 1913. 16 p. 

Contains course of study and lists of authorized texts. 

ARKANSAS. 

Course of Study for High Schools. Little Rock, 1913. 
GEORGIA. 
Manual for Georgia Teachers, Atlanta. 295 p. 
A valuable general handbook on history, principles, and method 
in education, though with but little direct reference to secondary 
schools. 
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Hawall. 
List of Textbooks Prescribed for Use in the Public Schools in the 
Territory of Hawaii. Honolulu, 1912. 14 p. 

IDAHO. 
List of Textbooks Adopted by the State Textbook Commission. 
Boise, 1907. Pamphlet. 

INDIANA. 
Course of Study for Secondary Schools. Indianapolis. 

KANSAS. 

Course of Study for High Schools. Topeka, 1912. 208 p. 

Contains outlines of courses in elementary algebra, plane and 
solid geometry, algebra beyond quadratics, plane trigonometry, 
and college algebra, with suggestions on methods of teaching 
each. 

KENTUCKY. 

Manual and Course of Study for County High Schools. Frankfort, 

IQII. 43 Pp. 

Contains general suggestions on aim and organization of high 
schools, qualifications of teachers, and courses of study, with 
special suggestions on methods in algebra, geometry, trigonom- 
etry, arithmetic, and commercial arithmetic. 

LouISIANA, 

State Course of Study. Baton Rouge, 1912. 158 p. 

Supplement to state course of study and revision thereof. 27 p. 
Outlines of courses, suggestions on methods, lists of authorized 
texts and reference books. 

MARYLAND. 
Course of Study for High Schools. Annapolis, 1913. 
MASSACHUSETTS. 

1. Memorandum on Program of Small High Schools. David Sned- 
den, Boston, 1912. 8 p. 

Suggested revisions of programs in view of the fact that present 
programs are too largely determined by college entrance require- 
ments. 

2. Mathematics in the High Schools of Massachusetts. J. W. Mc- 
Donald, Boston, 1909. 35 p. 

Suggestions and criticisms on methods of teaching algebra and 
geometry. Reprinted from 73d report of Massachusetts Board 
of Education. 

3. Relation of Massachusetts High Schools to ‘Community Needs, 
with special reference to the demand for the so-called practical 
subjects. 30 p. 

Abstract from a report of a special committee of the Massachu- 
setts council of education, 1908. 
MICHIGAN. 
State Education Department Bulletins as follows: 
No. 7, 11 p. 1910, Lansing. 
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No. 34, 16 p. 1911, Lansing. 

No. 45, 31 p. 1912, Lansing. 

No. 46, 22 p. 1912, Lansing. 

No. 47, 28 p. 1912, Lansing. 

No. 48, 29 p.. 1912, Lansing. 

All are devoted to the teaching of arithmetic, with suggested 
problems and problem sources. 
MINNESOTA. 
Catalogue of State University contains outline of mathematics course 
for secondary schools. 
MIsSISSIPPI. 

State Education Department Bulletin, No. 8, Part II, Jackson, 1913. 

8 p. 

Contains course of study for county agricultural high schools. 
NEVADA. 
Course of Study for the Public Schools of Nevada. Carson City, 
I9gI2. I13 Pp. 
Contains lists of authorized texts, supplementary and library 
books, and detailed suggestions on arithmetic teaching. 
New HampsHuire. 
State Course of Study for High Schools. Concord. (Not available 
for general distribution. ) 
NEW JERSEY. 
1. Syllabus of Mathematics for Secondary Schools. 
2. Manual for High Schools. Trenton, 1913. 48 p. 
Contains course of study and suggested programs. 
3. The Teaching of Elementary Arithmetic. Trenton, 1912. 68 p. 
New Mexico. 

Circular of Information. Santa Fe, 1913. Pamphlet. 

Requirements for teachers’ certificates. 
New York. 

State Syllabus for Secondary Schools. Albany, 1910. 481 p. 
Outlines requirements in advanced arithmetic, elementary al- 
gebra, intermediate algebra, plane and solid geometry, trigo- 
nometry, and advanced algebra. 

NortH CAROLINA. 

1. North Carolina High School Bulletin. 

2. Handbook for High School Teachers. Raleigh. 
PENNSYLVANIA. 

Manual for Borough and Township High Schools. Harrisburg, 

1908. 590 p. 

Outlines of courses, with suggestions on methods, and lists of 
reference books. 
SouTH CAROLINA. 

High School Manual for Teachers. Columbia, 1o1r. tor p. 
Contains course of study, with special suggestions on educa- 
tional values and methods, and lists of authorized text and refer- 
ence books. 
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TEXAS. 

State Course of Study for High Schools. Austin. 

Outline for mathematics course suggested. 
UTAH. 

High School Circular. Salt Lake City, 1913. 101 
Contains suggested course of study, and methods, with lists of 
recommended text and reference books. 

VIRGINIA. 

Course of study for Public High Schools. Richmond, 1910. 8 p. 
Outline of prescribed courses for high schools of the first, second 
and third grades. 

WesT VIRGINIA. 

1. High School Manual. Charleston, 1912. 70 p. 

Contains course of study with detailed suggestions on methods 
in algebra, plane and solid geometry. 

2. Report of State Supervisors of High Schools for 1911 and 1912. 

Charleston, 1912. 40 p. 
Statistics of high schools of the first, second, and third grades, 
with lists of authorized texts. 
WISCONSIN. 
1. High School Manual. Madison. 
Contains outlines of courses with suggestions on methods. 
2. Algebra in the High School. H. L. Terry, Madison. 6 p. 
Reprinted from School Science and Mathematics, Vol. 10, 1910. 
3. Bulletin of Information, No. 12. E. B. Skinner, chairman. Mad- 
ison, 1905. 15 p 
Report of a committee of the State Teachers’ Association on a 
revision of the content of geometry for high schools. Gives the 





list of propositions in plane and solid geometry for a year course 


e as selected by the committee. 
a Publications of the U. S. Bureau of Education, Washington, 
J m4, 
Annual Reports of the Commissioner of Education, 1867-1912. 
1873, List of educational publications in 1873, pp. 826-845, 


20 mathematical titles. 


1874. List of educational publications in 1874, pp. 888-913, 
% 32 mathematical titles. 
; 1876. List of educational publications in 1876, pp. 896-920, 
. 16 mathematical titles. 
1877. List of educational publications in 1877, pp. 618-633, 
34 mathematical titles. 
1878. List of educational publications in 1878, pp. 702-719, 
29 mathematical titles. 
1879. List of educational publications in 1879, Pp. 722-744, 


28 mathematical titles. 
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1880. List of educational publications in 1880, pp. 876-902, 
36 mathematical titles. 
1881. List of educational publications in 1881, pp. 792-828, 
45 mathematical titles. 
1882-83. List of educational publications in 1882-83, pp. 820-860, 
78 mathematical titles. 
1883-84. List of educational publications in 1883-84, pp. 881-930, 
66 mathematical titles. 
1885-86. List of educational publications in 1885-86, pp. 677-708, 
44 mathematical titles. 
Time given to mathematics in English schools, pp. 737-738. 
1886-1887. 
1. Detailed comparison of programs in French and American sec- 
ondary schools, pp. 1010-1014. 
2. Requirements in 21 colleges compared, pp. 631-641. 
1888-89. 
A comparison of the schools of the United States, Germany and 
France, pp. 32-75. 
Contains typical courses of study in Prussian and French high 
schools, and the number of hours per week devoted to each 
subject. 
1890-91. 
1. Time devoted to mathematics in French schools, p. 119. 
2. Time devoted to mathematics in Japanese schools, p. 243. 
1892-93. 
1. Report of the committee of ten on secondary school studies, pp. 
1415-1448. 
Contains an abstract of the report on mathematical teaching 
in secondary schools (pp. 1426-1427). 
. The curriculum for secondary schools. W. T. Harris. Pp. 1457- 
1464. 
. List of papers and addresses considered in the volumes of Pro- 
ceedings of the National Educational Association from 1870 to 
1893, inclusive. Pp. 1514-1540. 
Classified by subjects and by authors. 
1893-04. 
1. German Bibliography of the history and methods of arithmetic. 
Matthaeus Sterner. Pp. 314-323. 
230 titles, all German. 
. Report of the committee of fifteen on correlation of studies. Pp. 
497-502. Part B. 
Relates to arithmetic and the transition to algebra. 
3. Educational bibliography. Pp. 1701-1722. 
Mathematical section, p. 1716, contains 7 titles. 
1896-07. 
' Entrance requirements for engineering colleges. Pp. 891-898. Also 
published separately as No. 238-16. 
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Report of a committee of the Society for the Promotion of En- 
gineering Education, August, 1896. Eighty-nine engineering col- 
leges classified according to entrance requirements, principally 
on a mathematical basis. Uniform requirements recommended 
in arithmetic, algebra, plane and solid geometry and plane 
trigonometry. 
1897-08. 
Notes on the history of American textbooks in arithmetic. Pp. 789- 
868. Also published separately as No. 257-18. J. M. Greenwood and 
Artemas Martin. 
Describes 250 American arithmetics from 1729 to 1860. 
1898-99. 
1. The U. S. Naval Academy at Annapolis. Edward S. Holden. 
Pp. 747-780. Also published separately as No. 216-13. 
Contains details of the mathematical course with textbooks. 
Notes on the history of American textbooks in arithmetic. Pp. 
781-835. Also published separately as No. 260-14. J. M. Green- 
wood and Artemas Martin. 
Describes 250 American arithmetics from 1861-1892. 
. Confederate Textbooks (1861-1865). Pp. 1139-1155. Also pub- 
lished separately as No. 260-20. Stephen P. Weeks. 
sibliography and description, including 11 arithmetics. 
1899-1900. 
Statistical table giving number and percentage of pupils in public 
and private high schools, studying algebra, geometry and trigonom- 
etry. P. 2122. 
(Similar information is given in nearly all the annual reports.) 
1903. 
1. Secondary Education. Pp. 553-583. Also published separately as 
No. 341-13. Elmer E. Brown. 
Gives courses of study of early American academies, and mate- 
rial on modern high school courses. 
Education in France. Pp. 585-622. Also published separately as 
No. 341-14. 
Contains comparison of American and French secondary courses 
of study. 
State Normal Schools of the United States. Pp. 1103-1136. Also 
published separately as No. 341-23. E. O. Lyte. 
Contains typical normal school courses of study. 
. Exhibit of Bureau of Education at the Louisiana Purchase Exhi- 
bition. Pp. 1137-1184. Also published separately as No. 341-24. 
Shows development of mathematical curriculum from _ seven- 
teenth century. ; 
. Courses of Study in German Schools. Pp. 1217-1242. Also pub- 
lished separately as No. 341-27. 
1904. 
The Educational System of Sweden. Pp. 767-797. Also published 
separately as No. 356-10. 
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Shows amount of time given to mathematics in Swedish schools. 
1905. 
Report of the Mosely Commission to the United States of America, 
1903. Pp. 11-38. Also published separately as No. 365-3. 
1907. 
Statistical tables giving number of pupils in public and private high 
schools studying algebra, geometry and trigonometry from 1889 to 
1906. P. 1050. 
1909. 
American Federation of Teachers of Mathematical and Physical Sci- 
ences. P. 56. 
Account of formation, constituent bodies, ete. 
Ig10. 
1. American Federation of Teachers of Mathematical and Physical 
Sciences. P. 54. 
Meeting held at Boston, 1909. Outline of committee report on 
geometry syllabus. 
. International Commission on the Teaching of Mathematics. Pp 
159-162. 
Account of organization, scope, general plan and progress of the 
inquiry in the United States. 
. Secondary Schools. Pp. 1127-1196. 
Contains course of study recommended by the committee of ten, 
and amount of time to be devoted to each subject, including 
algebra, geometry and trigonometry. 
IgII. 
American Federation of Teachers of the Mathematical and Physical 
Science. P. 237. 
Resolutions on college entrance examinations in mathematics, 
presented at the meeting of December 28, 1910. 
Circulars of Information. 
1. Publication No. 167. (Circular of Information, 1890, No. 3.) The 
Teaching and History of Mathematics in the United States. 400 
p. Florian Cajori. 
An extensive and valuable work. (Now out of print.) Contents: 
Part 1. Colonial times. 
Part 2. Influx of English Mathematics. 
Part 3. Influx of French Mathematics. 
Part 4. Mathematical Teaching at the Time. 
Part 5. Historical Essays. 
(a) History of Infinite Series. 
(b) On Parallel Lines and Allied Subjects. 
(c) On the Foundations of Algebra. 
(d) Difference between Napier’s and Natural Loga- 
rithms. 
(e) Circle Squarers. 
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Appendix contains a bibliography of Fluxions and the 
Calculus. 
2. Publication No. 205. 244 p. 


Report of the committee on secondary school studies appointed 
at the meeting of the National Educational Association, July 9, 
1892, with the reports of the conferences arranged by this com- 


mittee and held December 28, 1892. 
Bureau of Education Bulletins. 
1908, No. 2. 69 p. 
List of Publications of the U. S. Bureau of Education, 1867-1907. 
1910, No. 3, 55 p. 
List of Publications of the U. S. Bureau of Education, 1867-1910. 
1911, No. 4. 27 p. 
Bibliography of Science Teaching. 
Compiled by a committee of the American Federation of Teach- 
ers of Mathematics and Science. Mathematics Section contains 
40 titles. 
1911, No. 6. 63 p. 
Graduate Work in Mathematics in Universities and in other Institu- 
tions of like grade in the United States. 
Report of Committee No. XII, Maxime Bocher chairman, of 
the International Commission on Mathematical Teaching. 
(American Report.) Contains the general report, and that of 
subcommittee 1 on Courses of Instruction and the Master’s De- 
gree; of subcommittee 2 on Preparation for Research and the 
Doctor’s Degree; and of subcommittee 3 on the Preparation of 
College and University Instructors in Mathematics. 
1911, No. 7. 30 p. 
Undergraduate Work in Mathematics in Colleges of Liberal Arts 
and Universities. 
Report of Committee No. X, H. S. White chairman, of the In- 
ternational Commission on Mathematical Teaching. Contains, 
besides the general report, reports of subcommittees on men’s 
colleges, on women’s colleges, and on co-educational colleges. 
1911, No. 8. 72 p. 
Examinations in Mathematics other than those set by the teacher 
for his own Classes. 
Report of Committee VIT, T. S. Fiske chairman, of the Inter- 
national Commission on Mathematical Teaching. Contains the 
general report and that of subcommittees as follows: 
1. Nature of Promotion in Elementary Schools and Admis- 
sion to Secondary Schools. 
Entrance to College by College Examinations. 
Entrance to College by State Examinations. 
. Entrance to College by Entrance-board Examinations. 
. Entrance to College by Certification. 
State and Local Examinations of Teachers. 
. Examinations of Actuaries. 
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1911, No. 9. 44 Pp. 

Mathematics in the Technological Schools of Collegiate Grade in 

the United States. 

Report of Committee No. IX, H. W. Tyler chairman, of the 
International Commission on Mathematical Teaching. Contains 
the general report and reports of subcommittees on independent 
technological schools, and on technological departments of col- 
leges and universities. 

1911, No. 12. 23 p. 

Training of Teachers of Elementary and Secondary Mathematics. 
Report of Committee No. V, E. H. Taylor chairman, of the In- 
ternational Commission on Mathematical Teaching. (American 
Report.) The report is made up as follows: 

1. The Training of Teachers of Mathematics in professional 
schools of collegiate grade, separate from or connected 
with colleges or universities. 

2. State Normal Schools. 

3. Private Normal Schools. 

4. Teachers for Normal Schools. 

1911, No. 13. 185 p. 

Mathematics in the Elementary Schools of the United States. 
Report of Committees I and II of the International Commission 
on Mathematical Teaching. (American Report.) 

1911, No. 16. 187 p. 

Mathematics in the Public and Private Secondary Schools in the 

United States. 

Reports of Committees III and IV, C. W. Evans and Wm. E. 
Stark chairmen, of the International Commission on Mathemat- 
ical Teaching. (American Report.) Contains the general re- 
ports and special reports as follows: 

On Boys’ High Schools. 

On Girls’ High Schools. 

On Co-educational High Schools in the East, in the West, in 

the South, and on the Pacific Coast. 

On Preparation of Teachers of Mathematics for Public High 

Schools. 

On the Six Year High School. 

On Failures in the Technique of the Teaching of Secondary 

Mathematics—Their Causes and Remedies. 

The report of Committee IV on Mathematics in Private Sec- 

. ondary Schools discusses Aim and Methods, Examinations and 
Tests, Syllabus Method in the Polytechnic Preparatory School 
of Brooklyn, Mixed Mathematics in the University High School, 
Chicago, Mathematical Club in the Shattuck School, Faribault, 
Minn., etc. In appendix A, Mathematical Instruction in the 
Evening Technical Schools; B, Mathematical Teaching in Pri- 
vate Correspondence Schools; C, Teaching of Mathematics in 
Schools and Colleges for Negroes. 
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1912, No. 2. 25 p. 

Mathematics at West Point and Annapolis. 

Report of Committee XI, C. B. Upton chairman, of the Interna- 
tional Commission on Mathematical Teaching, contains special 
reports as follows: 

1. Mathematics in the Training of Army Officers, including 
schools for graduates of West Point. Includes U. S. 
Military Academy; Engineer School of Application, 
Washington; Ordnance School of Application, Sandy 
Hook; and Coast Artillery School. 

Mathematics in Schools for Training Naval Officers, in- 
cluding school for graduates of Annapolis. 
1912, No. 4. 35). . 

Mathematics in the Technical Secondary Schools of the United States. 
Report of Committee VI, C. N. Haskins, chairman, of the Inter- 
national Commission on Mathematical Teaching. (American 
Report.) Contains special reports as follows: 

1. On Public, Private, and Corporation Trade Schools (in- 
corporated in the general report). 

. On Public and Private Commercial Schools. 

3. On Agricultural Schools. 

. Supplementary Report on the Industrial School of Sec- 
ondary and Intermediate Grade. 
1912, No. 13. 47 Pp. 

Influences Tending to Improve the Work of the Teacher of Mathe- 

matics. 

Report of Committee No. VIII, E. P. Cubberly chairman, of the 
International Commission on Mathematical Teaching. (Ameri- 
can Report.) Contains special reports as follows: 

1. On Scientific Societies and Periodical Literature. 

2. On Teachers’ Associations. 

3. On Teachers’ Institutes. 

. On State Supervision and Inspection of Instruction. 
. On Activities of Publishers and their Agents. 
. On Teaching of Mathematics in Summer Sessions of Uni- 
versities and Normal Schools. 
1912, No. 14. 84 p. ° 
Report of the American Commissioners of the International Com- 
mission on the Teaching of Mathematics. 
1912, No. 29. 95 Pp. 

Bibliography of the Teaching of Mathematics, 1900 to 1912. 

David Eugene Smith and Charles Goldziher. 1849 titles, includ- 
ing both English and foreign. 
1913. 

Report of the National Committee of Fifteen on Geometry Syllabus 

(jointly authorized by the National Educational Association and the 
American Federation of Teachers of the Mathematical and the 
Natural Sciences). 
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Association Reports and Publications and College Publications. 


(Exclusive of those published through the educational jour- 


nals. ) 


Topics: Mathematics in the Secondary Schools; The Teach- 


ing of Algebra; The Teaching of Geometry; The Teaching of 
Trigonometry. 


to 
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Mathematics in the Secondary Schools. 


. Breckenridge, W. E. Applied Problems. Report of the School- 


master’s Association of New York, 1910-1911. 


. Burger, C. R. What have wé a Right to Expect of the High School 


in Mathematics Preparation for the College? Proceedings of the 
Colorada State Teachers’ Association. 


. Chandler, E. F. Approximations as a Check upon Mathematical Cal- 


culations. 1912 Proceedings North Dakota Educational Association. 


. Comstock, C. E. Unification of Secondary Mathematics. Proceed- 


ings of National Education Association, 1904. 


. Evans, George W. The Teaching of Mathematics in the Public Sec- 


ondary Schools of the United States. Report of the Schoolmas- 
ter’s Association of New York, 1910-1911. 


. Feldman, D. D. Loss of Efficiency in the Recitation in Mathematics. 


Report of the Schoolmaster’s Association of New York, 1912-1913. 


. Hart, W. W. Review of the Teaching of Mathematics in the Past 


Decade. Proceedings of Central Association of Science and 
Mathematics Teachers, 1912. 


. Mathematics in the High School. Bulletin 193, the University of 


Texas. 


. Moore, E. H. On the Foundations of Mathematics. Bulletin of the 


American Mathematical Society, Vol. 9, No. 8, May, 1903. 


. Mortiz, R. E. Mathematical Books for the High School Shelf. Spe- 


cial Bulletin of the State Library, Olympia, Washington. 


. Patterson, J. L. Economy in Mathematics Instruction. Proceed- 


ings National Education Association, 1806. 


. Report of the Committee of the American Mathematical Society of 


the Definitions of College Entrance Requirements. Bulletin, Vol. 
X, No. 2, November, 1903. 

Report of the Committee on Entrance Requirements in Mathematics. 
Proceedings of the National Education Association, 1903. 

Report of the Committee on Unifying Mathematics. Proceedings of 
the Central Association of Science and Mathematics Teachers, 1908. 


. Simcox, W. B. Cultural Mathematics versus Practical Mathematics. 


Proceedings North Dakota Educational Association, 1912. 
Skinner, E. B. The High School Course in Mathematics. Bulletin 
of University of Wisconsin, 350. 
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. ——. Some Desirable Modifications in the Course of Study for 


Secondary Mathematics. Bulletin No. 2, 1912, Wisconsin State 
Teachers’ Association. 

Smith, Eugene R. Recent Progress in Mathematics Teaching. Re- 
port of the Schoolmaster’s Association of New York, 1910-I9QIT. 
Stark, W. E. The Teaching of Mathematics in the Private Sec- 
ondary Schools of the United States. Report of the Schoolmas- 

ter’s Association of New York, 1910-1911. 

Syllabus of Mathematics Report compiled by the Committee on the 
Teaching of Mathematics to Students of Engineering, Society for 
the Promoting of Engineering Education. For sale by secretary, 
Ithaca. 

Tinsley, S. B. Amount of Mathematics in the Secondary School 
Course. Proceedings of National Education Association, 1904. 
Thornton, E. L. Mathematics in Commercial Work. Proceedings of 

National Education Association, 1903. 


The Teaching of Algebra. 


Algebra for Secondary Schools. Proceedings of National Education 
Association, 1900. 

Mathematical Review, Part II. Algebra. Published by Rensselaer 
Polytechnic Institute. 

Report of the Committee of the Central Association on Algebra in the 
Secondary Schools. The Central Association of Science and Math- 
ematics Teachers. 

Syllabus of Elementary and Intermediate Algebra. Association of 
Teachers of Mathematics in the Middle States and Maryland. 


The Teaching of Geometry. 

Benedict, H. Y., and Calhoun, J. W. The Teaching of Plane Geom- 
etry. Bulletin No. 243, the University of Texas. 

Geometry and Alegbra Teaching in Secondary Schools. Proceed- 
ings of National Education Association, 19009. 

Loci. Published by the Association of Mathematical Teachers in New 
England. 

Mathematical Review. Part III. Geometry. Published by Rensse- 
laer Polytechnic Institute. 

Report of the Committee on Geometry. Proceedings of the Central 
Association of Science and Mathematics Teachers, 1908. 

Report of the National Committee of Fifteen on Geometry Syllabus. 
See Bureau of Education, 1913. 

Syllabus of Propositions in Geometry. Harvard University. First 
Edition, 1896, revised 1912. 


. Syllabus of Geometry. Edited by the Association of Mathematical 


Teachers of New England. Ginn & Co. 
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9g. Travis, C. R. Humanizing Geometry. Proceedings of North Dakota 
Educational Association, 1913. 


The Teaching of Trigonometry. 


1. Moritz, R. E. Desiderata in Modern Courses in Plane Trigonometry. 
Proceedings of the Washington State Educational Association, 1907. 

2. Trigonometry in the High School. Bulletin 208, the University of 
Texas. 





TEACHING OF FACTORING. 
By E. M. Dow. 


When new subjects seek admission to the curriculum on equal 
terms with their elder sisters (or on any terms, for that matter), 
they are told that their subject matter has not been organized, 
tested and tried in the crucible of time, and hence their educa- 
tional value is uncertain at best. In the case of mathematics 
great minds have been concerned with its teaching for hundreds 
of years and thousands of texts have put before students the 
principles and methods of the science until we moderns surely 
have a right to expect under Darwin’s law of survival of the 
fittest that the methods and processes of the present day are 
the best up to date if not indeed perfect. And the progressive 
adaptation of mathematics and its teaching to the spirit of the 
times has been due in part to the great geniuses whose names 
we respect and whose works are imperishable; and partly to 
the rank and file of mathematics teachers who by intention or 
good fortune have hit upon a device that works and have made 
this common property for their fellows. So today I wish, as a 
little one in mathematics and not even as the original discoverer 
of the device, to bring you a scheme for factoring which 
“works” very well. 1 am perhaps only the mouthpiece for 
my colleagues who use the scheme with even more deadly effect 
than I do. 

In speaking on this topic of factoring I shall assume that the 
texts bring out with sufficient clearness how a polynomial is 
analyzed into its factors, that in our days of abounding vitality 
and confidence when we feel that we are really teaching we 
preface our work in factoring with the special theorems in mul- 
tiplication and make our students realize that we are at the task 
of undoing work that resulted in the expression before us; 
that we teach carefully with many examples how a monomial 


factor is spotted and ferretted out, how binomials with two 
squares and a minus sign or two cubes or two odd powers 
55 
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and a sign are treated, how a trinomial yields to the analyst’s 
hammer and how more imposing arrays of terms are conquered. 
In other words I shall assume that we teach our classes suffi- 
cient algebraic “materia medica” so they will normally apply 
the correct dose to a given case of factoring or will use the 
scalpel skilfully when the nature of the lesion is apparent. 

To follow out the medical analogy just suggested, a doctor 
must know not only what medicine to apply to a given disease 
but must also be able to decide what disease is present in a 
patient before him: his diagnosis precedes any application of 
healing remedies. When confronted with certain symptoms he 
must say to himself “ Now this sore throat may be from tonsil- 
itis, quinsy, diphtheria, etc., this fever from several sources, 
etc.,”’ and each added symptom helps him to reach a correct 
decision on the exact nature and name of the disease. Then 
his training in dosage and pillage sends his fingers to a suitable 
bottle in his satchel. Isn’t diagnosis the more difficult part 
to practise with security? And doesn’t the medical school lay 
emphasis on both diagnosis and prescribing? 

To take another analogy and look at troubles through the 
eyes of a wire chief in a telephone exchange. When a sub- 
scriber sends a complaint the first duty of the wire chief is to 
find out what sort of trouble is present, and that often takes 
rather extended search. He knows what to do for almost any 
form of short circuit, wet cord or crossed wires, loose connec- 
tions or broken poles, but he doesn’t get out tools for any one 
of them until he finds out what the trouble is and what tools he 
can use to advantage. 

Again a salesman for either specialties or staples must know 
his catalogue pretty well in order to sell the goods his customer 
needs or wants. And if a lady asks to see some dress goods, 
the clerk must find out whether she means silk or broadcloth 
or calico and can then take down the right kind. 

In all these cases I have tried to show that diagnosis or “ siz- 
ing up’ 
follows or accompanies; that often the required action is brief 
compared to the study of conditions; and the instances cover a 


is fully as important as the determined action which 


fairly wide range of experience. Can we then put our students 
in the place of the algebraic doctor, wire chief or salesman and 
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make them feel that the work of factoring proceeds along the 
same track as the mental work in the operations of real life? 
Can we stimulate them to the analysis of a polynomial by mak- 


ing them feel that they are thus living out in imagination at 


least their favorite occupation ? 

To come at length to the scheme for factoring which I 
suggested at first as being effective. The boy or girl must be 
taught a catalogue or list of algebraic symptoms or styles and 
the appropriate action associated with each name in this list. 
\nd this catalogue to reduce the labor of diagnosis to a mini- 
mum and yet make it certain must be logical, simple and catchy 


or easily remembered. 


CATALOGUE OR SCHEME FOR FACTORING. 
Monomial Factor. 
aQ bO . CQ. 
2-terms (or Binomials). 
02— 02 
O? + 03 
Fs OF 
IIT. 3-terms (or Trinomials). 
0? + 2004 0 
O? +(a+b)O + ab 
aQ?+bO0+¢ 
O* + mO?0? + 04 
j-terms. 
aO +bO+a0+b0 
O02 + 200 + 0? —a? 
V. Factor Theorem. 


If we let a big round Q stand for a quantity then if we pro- 
pose to look for a monomial factor we should expect to find a O 
in each term and what would be a better name for this kind in 
our catalogue than “aQ + bQ—cQ”? If we frankly call it 
by this name we thus give it distinction and at the same time 
suggest the course to be followed in factoring it. 

If we wish next to characterize the style with two squares 
and a minus sign we say this is 0? O*. We may notice at 
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this point that the Q and O were originally parentheses which 
have closed at top and bottom and thus acquired simpler and 
better known names, e. g., 


(a+ b)*—(c+d)?*=—\a+b 2__|¢+d|?. 


And so on through the list of types which is here before us. 
They are arranged in order of difficulty and if a student tries 
the cases in this order he will generally obtain more quickly 
the correct diagnosis even if he has to discard two or three of 
the early trials. I have added the factor theorem as a last re- 
sort when the regular types. fail though it is rather a luxury 
than a necessity. 

It’s a great scheme and its essentials are: (1) using O 
and O and (2) trying each case in the order given, the former 
being the basis of its claim to novelty and effectiveness. The 
order is logical, but not necessarily pedagogical and the dif- 
ferent cases can be taken up in any convenient order so long 
as the whole scheme is in the mind of the teacher and completed 
as a summary at the end. If your text develops the subject 
in this order well and good or if you take liberties with your 
text as an expert is entitled to you will find the order not only 
logical but simple, striking and easily remembered. Most books 
leave the teacher free to draw up a summary for himself. So 
if you refer to this list as the catalogue or menu and make 
your students feel that in this algebraic diagnosis they are being 
trained for the more vital sizing up of conditions in real life it 
will help to fasten the matter in the mind of the youthful and 
imaginative factorizer and tend to give his brain speed and his 
hand skill to perform the few operations that are so simply 
done when once decided on correctly. 


MecuHaANic Arts HiGH ScHOOL, 
Boston. 





NEW BOOKS. 


New Plane Geometry. By Epwarp Ruttepce Rospins. New York: 

American Book Company. Pp. vi-+ 264. 

This text covers a maximum course, having two hundred formally 
proved theorems, many of which might well be omitted or relegated to 
the appendix. The first book seems very much confused in its order, as 
theorems on triangles, parallels, quadrilaterals and locus are intermin- 
gled with no evident division to fix the order for the pupil. It closes 
with a helpful classified summary of the method discovered for future 
use. This idea is not followed out throughout. 

The section on variables and limits is open to grave criticism as to its 
correctness. It would be better to omit proofs rather than to beg the 
method 


’ 


question. In the work on locus the author uses the “ negative’ 
of proof. 

Among the good features of the book are its attractive pages, its easily 
read proofs and some good sets of exercises. 


Descriptive Geometry. By H. W. Mititer. New York: John Wiley and 
Sons. Pp. 149. $1.50. 
This is the third edition of this book. It is written in simple conver- 
sational style and shows itself to be the work of a careful teacher. The 


” 46 


problems are taken up by “ Discussion,” “ Analysis,” and “ Construction,” 
and the aim is evidently, as is made clear in the preface, the development 
of the student’s power to think analytically. The reference chapter at 
the beginning, and the “Quiz Sheets” at the end, should both prove 
valuable. 


First Year Course in General Science. By Ciara A. Pease. New York: 

Charles E. Merrill Company. Pp. 315. $1.20. 

The book offers a foundational course in science, including parts of 
physical geography, astronomy, biology, physics, chemistry and geology. 
It prepares the pupil for later specialization, rather than attempting to 
finish any subject, but it is a book for serious study, not one for casual 
reading. It has good type, interesting subject matter and many illustra- 
tions, and seems well worth examination. 


Plane Trigonometry. By A.M. Harpinc and J.S. Turner. New York: 
G. P. Putnam’s Sons. Pp. xiii+-158; Tables 51. Without tables 90 
cents, with, $1.10. 


The first chapter reviews the geometry used in trigonometry, giving 
the proofs as well as the principles. The authors have tried to keep the 
pupil from feeling lost in the new subject by developing the practise 
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before taking up much of the theory. Triangles are finished with as 
little theory as possible, some necessary relations being assumed subject 
to later proof, and the more abstract theoretical work all follows the 
part on triangles. There are numerous interesting features, including 
some excellent applications of trigonometry to geometry, and some rather 
uncommon proofs. The formulas to be memorized are emphasized by 
black type, but there is no distinction between those really important 
and some that could as well be omitted. The tables are conveniently 
arranged five place tables in type that, although rather small, is still 
easy to read. 


A Review of High-School Mathematics. By WriitiAm D. Reeve and 
RALEIGH ScHORLING. Chicago: The University of Chicago Press. Pp. 
x+70. 40 cents net. 

This book contains the material. used for review at the University 
High School of the University of Chicago. It covers algebra, geometry, 
and some of the elements of trigonometry. There is an abundance of 
good material which is sometimes arranged so that it serves to group the 
ideas in preparation for future use, but at other times seems too much 
influenced by the teaching order used in first going over the subjects. 
In all probability this results from the fact that the book is planned to 
serve the double purpose of a review book for each year, and a final 
fourth year review of all college entrance mathematics. At the end of 
the book the authors give their idea of a minimum course in mathe- 
matics for the first year and a half. 


Education Through Concrete Experience. Volume IV of the Francis W. 
Parker School Year Book. Chicago: Press of The Francis W. Parker 
School. Pp. 186. 35 cents. 


This book has been written by the faculty of the school to illustrate 
their use of the concrete in the various departments. It contains such 
articles as “ Mental Imagery in Geography,” “The School Museum,” 
“School Heating and Ventilation—A Study in Applied Physics,” and “A 
History Newspaper.” Of special interest to teachers of mathematics 
are “The Pupil’s Experience as the Source of his Problems in Arith- 
metic” and “ Experience Building in the Teaching of Geometry.” The 
book is full of suggestion to both executive and teacher, and it merits a 
wide circulation. 


Elementary Algebra. By H. E. StauGut and N. J. Lennes. Boston: 
Allyn and Bacon. Pp. x + 


This book is planned to cover the first year in the subject. It gives a 
long course for this time, for it includes all the required topics for 
Elementary and Intermediate Algebra except the Progressions. Like 
previous books by these authors there is great emphasis on simple pres- 
entation and easy gradation in each topic, and on the side of concrete 
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applications. There is an abundance of exercises and problems through 
the text, and the last thirty-five pages is given up to review exercises on 
the various chapters. While it is true that the large part of the problems 
are concerned with concrete things, rather than having a practical appli- 
cation in themselves, there are many interesting ones, some of which 
correlate this subject with other school subjects to good purpose. The 
historical notes are well chosen and are attractively arranged. The table 
of contents and the index are particularly usable, and the book is at- 
tractive in its general makeup. 


Thoughts on Ultimate Problems. By F. W. Frankiin. London: David 

Nutt. Pp. 150. 1/6. 

The following topics from the table of contents gives an idea of the 
field covered: A synoptic statement of two Theodocies; Notes on a new 
theory of time; Altruism and happiness; Theory of discrete manifolds; 
Historical data concerning the birth of Christ; The Johannine prob- 
lem ; etc. 

The author is a profound thinker and gives here a condensed state- 
ment of his conclusions in rather technical language. 


Analytic Mechanics. By JonN ANTHONY MiLter and Scott Barrett 

Litty. Boston: D. C. Heath & Co. Pp. 297. 

This book treats of those fundamental principles of mechanics which 
they believe to be essential to the progress of a student pursuing physics, 
engineering or celestial mechanics. 

One purpose of the work is to develop facility in the application of 
mathematical principles to physical phenomena and to this end there are 
a large number of problems throughout the book. For the most part 
the illustrative problems are drawn from real structures or real machines. 


A Text-Book on Practical Mathematics for Advanced Technical Students. 
By H. Lesstte Mann. London and New York: Longmans, Green 
& Co. Pp. 487. $2.10 net. 

This book is intended to cover a two- or three-years’ course and com- 
prises algebra, trigonometry, calculus, and the application of these to 
concrete examples. By treating the different subjects in one book in 
this way the author can emphasize those topics most used in the work 
of the calculus and its applications. The problems are well chosen and 
a student who completes the book should have a good knowledge of the 
subjects treated. 


Ten Years at Yale. A Series of Papers on Certain Defects in the Uni- 
versity World of To-day. By Grorce FreperIcK GUNDELFINGER. New 
York: The Shakespeare Press. Pp. 216. $1.00 net. 


“This is a series of papers constructed from thoughts, remarks and 
observations, jotted down by the author from time to time during his 
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experiences at the university.” The following are some of the topics 
treated: A defence of pessimism; The evil of tutoring; The folly of 
research; The decline of teaching; The art of bluffing; The disrespect 
for scholarship; Fraternity and idol-worship; The failure to educate. 
Even though many readers may not agree with the author, they will 
undoubtedly find much to keep the interest and engage the thought in 
these times of unrest and dissatisfaction with some phases of college life. 





NOTES AND NEWS. 


THe RocHeESTER SECTION has held its two regular meetings 
during last year. The first was held at The University of 


‘ 
Rochester on November 21, 1914, the program being as follows: 


“The Congruence Theorems and their Practical Application,” 
H. Carlisle Taylor, East High School, Rochester ; ‘“ The Class- 
100m Presentation of Variables and Limits,” Miss Eunice M. 
Pierce, Lockport; “ Heronian Triangles,” William P. Durfee, 
Hobart College, Geneva; “ Freshman Mathematics in College— 
Possible Readjustments and their Effect on the High Schools,” 
\rthur S. Gale, The University of Rochester; “Question Box 
and Informal Discussion,” William Betz, Fast High School, 
Rochester. 


The officers for the year were elected as follows: Chairman, 
Miss Mary M. Wardwell Hutchinson Central High School, 
buffalo; Secretary, Arthur S. Gale, The University of Ro- 
chester; Executive Committee, in addition to the Chairman and 
Secretary ex-officio, Harry N. Kenyon, East High School, 
Rochester; Henry J. Lathrop, Brockport State Normal School ; 
George G. McEwen, Fredoia State Normal School. The at- 
tendance was twenty-two. 


The second meeting was held at the Hutchinson Central 
High School, Buffalo, on May 8, 1915. About fifty were 
present and participation in the discussion of the papers was 
unusually general. The papers presented were as follows: 
“High School Mathematics,” George G. McEwen, Fredonia 
State Normal School; ‘“ What the Supervising Officer Expects 
of the Teacher of Mathematics,” Alfred C. Thompson, Brock- 
port State Normal School; “A Discussion of an Important In- 
fluence Affecting a Student’s Line of Thought,” Charles J. 
Costello, Technical High School, Buffalo ; “ Elementary Algebra 
from the Functional Standpoint,” Charles W. Watkeys, The 
University of Rochester. 
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Four applications for membership have been received during 
the year. The section voted to accept the invitation of Dr. 
Thompson, principal of the Brockport State Normal School, 
to hold the next meeting at Brockport. It will probably be held 
cn November 6. It was also voted to refer to a committee 
certain questions on which the section may wish to petition the 
regents of the state of New York. 


WHEE Ler’s “Examples in Algebra” has been adopted in 
quite a large number of important high schools. 


Lovers of rural life who have not already done so should 
read the editorial in Farm Life for June, 1915. 
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RULE 
Richardson-All-Metal Slide Rule 


10" German Silver Engine Divided Scales, black line . . $5.00 
10" Special Metal Engine Divided]Scales, black line . . 4.00 
10" White Celluloid Faced Scales on Metal, werend 
guaranteed not toshrink orrust ... . - « 2.50 

We also provide a set of adding and subtracting waitin for above 
rules, 50c extra, also furnish leather case, 50c extra. 

‘** The Side Rule Simplified ’’ 64 pages, 7"x9", 100 illustrations, free 
with each rule. 

We believe we have the best slide rules ever offered the public. 
The scales now set flush with the face of each. 


Log Log (All Metal) Slide Rules ready for shipment about June Ist. 
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